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EXECUTIVE SUMMARY

Background

The pre-project study was developed from a conservation project concept included in a package

presented by WWF and other conservation NGOs to ITTO in 1987. The original concept was
developed into a proposal by WWF and the ITTO Secretariat, and the proposal was approved at the

Yokohama meeting of ITTO in November 1988. The World Conservation Monitoring Centre began
work on the study under contract to ITTO in July 1989.

Aims

The main aims of the pre-project have been to:

1) identify which species are of conservation concern in Africa and South East Asia;

2) establish a database for storage of information on such species;

3) review existing in situ conservation measures;

4) consider the feasibility of monitoring international trade in species of conservation concern;

5) present options for ITTO to promote the conservation of timber species.

Activities

In order to identify which timber species are of conservation concern in Africa and South East Asia

the existing data held by the Threatened Plants Unit (TPU) ofWCMC was initially reviewed. Draft

timber species lists were prepared using standard references and incorporating TPU data for ITTO
member countries and other major timber producer countries. These lists were sent to botanists and
forestry experts both within the producer countries and those based elsewhere who have relevant

expertise. As far as possible the species lists have been annotated with IUCN categories and, in

addition, other indications of rarity have been recorded. In reviewing the conservation status of

tropical timber species, discussions have also been held with a range of experts in various countries,

and a literature survey has been carried out.

Information on the tropical timber species collected during the course of the pre-projeet study has

been added to the Tropical Timber Conservation (TTC) database designed for the purposes of rTTO.
The TTC database holds information on species with distribution data to country or state level, and
IUCN conservation categories at world, regional and national or state level. In addition, for each

species, trade names and the importance of the species in trade are recorded. Legal measures relating

to the species are also stored in the database, together with names of the protected areas where the

species is known to occur.

The collection of information on legal measures relating to the conservation and use of timber species

and the extent to which they are known to occur in protected areas has allowed a preliminary review

of the existing conservation measures in force. The information on species within protected areas

has mainly been compiled from records held by the Protected Areas Data Unit (PADU) of WCMC.
Legal information has been collected from various sources, including the IUCN Environmental Law
Centre, NGOs, national forestry departments and literature accounts. Other aspects of conservation

have been briefly considered during the pre-project study, including ex situ conservation in botanic

gardens and arboreta.

The study on the feasibility of monitoring international trade in species of conservation concern has
mainly consisted of a review of recent Customs data. This has considered the available data for all

those African and South East Asian countries which export tropical hardwood and for all consuming
countries. Particular attention has been paid to the extent to which the reported trade relates to

individual species and the possibility of comparing the Customs statistics of importing and exporting
countries. Additional trade data have been collected from forestry departments, trade organisations
and other sources. Various analyses of the trade statistics have been carried out and comparisons
made of the data compiled by different agencies. Export and import procedures relating to tropical
timber have briefly been considered.



In order to collect information for the pre-project study and to discuss its aims with a broad range
of experts, the following producer countries have been visited during the course of the study: Ghana,
Indonesia, Malaysia, Philippines and Thailand. Discussions have also been held with forestry

organisations in the UK and France, traders in the UK and Belgium, and a wide range of

environmental NGOs.

Results

The pre-project has proved a very valuable exercise in the compiling of information from a variety

of sources which can provide a factual basis for ITTO to formulate policies for timber species

conservation. In particular, it has provided the opportunity to assemble unpublished information and
to record the concerns of experts with long-standing field knowledge of particular areas or species

groups.

Preliminary results of the pre-project study indicate that it is possible to use the IUCN conservation

categories to provide an initial assessment of the conservation status of tropical timber species. Some
correspondents have pointed out the difficulties of applying any conservation criteria based on the

current level of information and have specifically found it difficult to apply the IUCN categories.

Nevertheless, full timber lists have been annotated for Cameroon, Congo, Cote d'lvoire, Kenya,

Philippines and Uganda, and for the Dipterocarpaceae family. Partial lists have been received for

Ghana, Indonesia, Peninsular Malaysia and Thailand. Additional information is expected for Gabon
and Sabah.

The TTC database currently holds records of 1868 species, with trade names, distribution and

conservation categories. Of these, 190 are recorded as threatened in two or more countries and 304

are considered to be threatened at a global level.

The database provides a structure for the collection and centralised storage of additional information,

providing the first international database on the conservation status of tropical timber species.

Priorities for the further development of the TTC database are:

1) extension of geographical coverage;

2) expansion of data on threatened populations;

3) routine collection of trade data.

Conservation options

Analysis of the information collected on threatened timber species reinforces the need for sound

management systems for exploitation of natural forests, to protect both the forest ecosystems and the

species within them. It also reinforces the need for the establishment and management of protected

area systems and the compilation of inventories of timber species and other biological resources

protected at each site.

Preliminary recommendations can be made for the management of certain species which are directly

threatened by logging and trade, for example the dipterocarp species threatened at an international

level, at least in part because the felling cycle is shorter than their reproductive cycles. Further

studies would clearly be desirable to relate the ecology of individual species to their degree of threat

and appropriate management systems. Preliminary recommendations can also be made for species

where trade restrictions appear appropriate.

On the basis of the findings of the pre-project study, options are suggested for ITTO to consider in

promoting the conservation of tropical timber species. These relate to the use and development of

the TTC database, development of in situ protection and legislation at a national level, review of

management and trade measures relating to threatened species, development of international trade

controls and more effective monitoring of tropical timber species in international trade.





INTRODUCTION

A major objective of the International Tropical Timber Agreement (ITTA) is to encourage

sustainable utilisation and conservation of tropical forests and their genetic resources. At present,

timber is the main economic commodity derived from tropical forests and strategies for the

conservation of the forest resource should therefore include sustainable management for timber

production. There is clear evidence that natural forests in tropical countries are not generally being

successfully managed for the long-term production of timber and this inevitably leads to erosion of

the economic potential of the forest resource base. There has also been growing concern that lack

of effective forest management, many years of selective felling of favoured species and general

deforestation may be threatening certain tropical timbers with extinction in their natural habitats.

It was agreed by the Interntional Tropical Timber Council (ITTC) in 1988 that a review would be

desirable to evaluate the present conservation status of tropical timber species, within the context of

lTTO's work in tropical forest conservation. This report presents the results of the ITTO pre-project

study, The conservation status of tropical timbers in trade', as outlined in Document PCF(III)/3. The

main aims of the pre-project have been to:

1) identify which species are of conservation concern in Africa and South East Asia;

2) establish a database for storage of information on such species;

3) review existing in situ conservation measures;

4) consider the feasibility of monitoring international trade in species of conservation concern;

5) present options for ITTO to promote the conservation of timber species.

Part 1 of the report outlines the methods used to collect information on the conservation status of

timber species in Africa and Asia for the pre-project study and the storage of data in the Tropical

Timbers Conservation (TTC) database designed for ITTO. The database currently records African

and Asian timber species, with scientific, trade and common names, distribution and IUCN
conservation categories, together with information on legal and trade status and presence within

protected areas.

Parts 2, 3 and 4 of the report provide a preliminary evaluation of the conservation status of tropical

timber species in Africa and Asia. On the basis of currently available information, the results of the

pre-project identify which timber species in these regions are of conservation concern. The

difficulties in assigning categories of rarity and threat to tropical tree species have been widely

acknowledged and this has been echoed by correspondents during the course of the study.

Nevertheless, with the present alarming rates of tropical deforestation and associated species loss, it

would seem unwise to ignore the information which can be assembled from experts, often with long-

standing field knowledge of particular areas or species groups.

Standard criteria for defining the conservation status of individual timber species have not been

widely agreed for the purposes of international discussion and conservation action. For this present

study, the conservaiion categories utilised by the World Conservation Union (IUCN) have been

followed.

Notes on the IUCN categories and a discussion of their application to tropical timber species are

included in Part 1 of the report. As far as possible, views from those involved in the trade on species

rarity have also been incorporated into the report.

The tables in Part 2 are outputs of the information currently stored in the TTC database. As such

they reflect the data which have been collected during the course of the study. The species lists are

by no means complete and are presented here as a basis for discussion and review by ITTO.

Table 1 is a list of globally threatened tropical timber species occurring in Africa and Asia. The

species included are those which are considered to be under threat throughout their range. The list



mainly includes species which are single-country endemics and others with a limited distribution. For
many species it has not proved possible to collect data on the conservation status for each country
of occurrence. Nevertheless, some timbers are known to be threatened in a number of countries and
are likely to be of wider concern. These species are presented in Table 2, the list of tropical timber
taxa threatened in two or more countries in Africa and Asia.

Part 3 provides a series of brief country studies. These include lists of timber species threatened at

a national level. It is hoped that the national lists will be reviewed by national experts and
supplementary data provided where possible. In order to place the species lists in context,
background information is provided in the country sections on the forestry situation, timber trade and
current conservation measures.

A selection of species case studies is included in Part 4. The species selected are not all critically

endangered or threatened throughout their range but have been chosen to illustrate the range of
conservation problems, issues and possible solutions relating to timber species in trade.

Part 5 of the report presents the results of a feasibility study on the monitoring of tropical timber
species in international trade. As part of this study a review of the available timber species trade data
has been carried out. Various analyses of the data are presented and their suitability for species

trade monitoring assessed. The national procedures for the export of timber are considered for

several countries in relation to the monitoring of species in trade.

A summary review of existing conservation measures is presented in Pan 6, together with options for

ITTO to consider in the conservation of timber species. It is clear that a considerable number of
tropical timber species are threatened with extinction, at least in parts of their range, and that

exploitation for international trade is one of the major factors involved. In identifying the species

of concern, and assembling currently available information on them, ITTO is well-placed to consider
and promote the necessary conservation action.
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PARTI

TECHNICAL REPORT

Protocols for Data Collection and Storage

Two of the main aims of the ITTO pre-project study have been: 1) to identify which timber species

are of conservation concern in Africa and South East Asia; and 2) to establish a database for storage

of information on such species. The methodology followed in carrying out these two aims is briefly

described below. In order to carry out the pre-project within the limited time available, the methods
of species assessment and data storage have been relatively simple. They are described as a basis for

discussion and for development of protocols for further data collection and storage on rare and

declining tropical timber species for the purposes of ITTO.

Identification of timber species of conservation concern

1. Preparation of species lists

1.1. The first stage in preparing to review the conservation status of tropical timber species was to

decide which range of timber species should be covered, bearing in mind the specific interests and

concerns of ITTO. The pre-project proposal specified that timber species of both actual and

potential value should be considered. The total potential value of the tropical forest resource is

enormous in terms of species which could provide timber for domestic or international use. The very

definition of a timber species can present ambiguities. For the purposes of the present study, any

species which provides wood for local or international commerce has been accepted for inclusion in

the database. The priority has been, however, to concentrate on timber species in international trade.

1.2. In order to assess the conservation status of individual timber species, lists were drawn up on

a country basis. At an early stage in the study it was also decided to look in detail at the

conservation status of all timber species in particular genera, including Afzelia, Dalbergia, Diospyros,

Entandrophragma, Guarea, Intsia, Khaya, Lovoa, Pericopsis, Pterocarpus, Santalum, Sterculia,

Terminalia and genera of the family Dipterocarpaceae. The intention was to draw on the expertise

of botanists and foresters with particular knowledge of these groups but, with the exception of the

dipterocarps, this approach was not fully pursued.

1.3. The basis for the country lists for Africa and South East Asia were the species lists provided

in the appendices of Erfurth and Rusche (1976a and 1976b). These constitute readily available

regional checklists which provide local trade names for each country, together with a breakdown into

major commercial and lesser-used commercial species. Full distributions are not given for each

species, however, and the nomenclature is somewhat out of date. This has necessitated checking

against floras and monographs. The main general botanical references followed have been: Flora of

West Tropical Africa, Flore d'Afrique Centrale and Flora Malesiana. Bibliographic details of these

are given on p. 16, together with a list of other references used to compile the national checklists.

As far as possible, national timber checklists and species lists from national inventories have also

been followed, notably for Ghana, Philippines and Thailand. Furthermore, comparison and, as far

as possible, standardisation with timber species names used in other databases have been attempted.

The main databases consulted have been the PROSEA database maintained at Wageningen for South

East Asian species, the International Legume Database and Information Service (ILDIS) and the

PROSPECT database at the Oxford Forestry Institute. A printout of African timbers in the

Leguminoseae was provided for the study, based on the ILDIS database.

Listings for the Dipterocarpaceae were compiled separately, following Flora Malesiana, with various

other references consulted as listed on p. 17.

1.4. Species names and distributions from the reference sources quoted were initially added to the

Threatened Plants database of WCMC, with the species annotated as tropical timbers, together with

the bibliographic data source. The data have been subsequently transferred to the Tropical Timber

Conservation (TTC) database.
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1.5. It should be noted that the preparation of comprehensive timber species listings has in itself

been a time-consuming task and is an area where further review is required. Correspondents
contacted during the study have made some revisions to the national lists, revising nomenclature
where necessary. The storage of names within the TTC database, with the facility for storing

synonyms, will facilitate any further checking or review and will accommodate future taxonomic
changes. At present about 1868 species names are recorded in the TTC database.

2. Assignment of species conservation categories

2.1. The national and, in a few cases, taxonomic lists drawn up were circulated to experts for

annotation with conservation categories. Assignment of conservation ratings for tropical timber
species is fraught with difficulty and can be controversial; so some background explanation and
discussion is necessary.

2.2. It has generally been considered extremely difficult to apply conservation categories to tropical

tree species and the value of doing so has been questioned. Ashton (1981) has, for example, pointed
out that the term "rarity" defies definition in tropical forests, in part because mean population
densities of tree species within the forests are extremely low, and the ecological genetics of species

insufficiently known to prescribe minimum population sizes for conservation purposes. Roche and
Hamann (1985) argue that "the difficulties of field identification and the scattered distributions of
individual species combine with the rapid removal of vegetation" to make the assessment of threats

on a species basis impossible within tropical forests. The lack of detailed botanical knowledge and
field exploration on which to base conservation assessments has been pointed out by various
correspondents contacted during the study.

2.3. Despite the gaps in current knowledge, it does seem important to record current information
and initial assessments on the conservation status of timber species. Various partial attempts have
already been made to do so, especially through the work of the FAO Panel of Experts on Forest
Gene Resources. Commercial timber species, being relatively well-known to foresters, have the
advantage of being more thoroughly inventoried and explored than most other groups of plants within
the tropics.

2.4. The system of species conservation assessment used in the present study has been annotation
with IUCN conservation categories. Experts were asked to annotate the country or taxonomic lists

with these categories, or to give other indications of rarity where insufficient information was
available to apply the IUCN definitions. The IUCN categories are as follows:

DEFINITIONS OF IUCN CONSERVATION fRED DATA BOOED CATEGORIES

A. THREATENED CATEGORIES
Extinct (Ex)

Taxa which are no longer known to exist in the wild after repeated searches of their type localities and other known or likely

places.

Endangered (E)

Taxa in danger of extinction and whose survival is unlikely if the causal factors continue operating.
Included are taxa whose numbers have been reduced to a critical level or whose habitats have been so drastically reduced that
they are deemed to be in immediate danger of extinction.

Vulnerable (V)

Taxa believed likely to move into the Endangered category in the near future if the causal factors continue operating.
Included are taxa of which most or all the populations are decreasing because of over-exploitation, extensive destruction of
habitat or other environmental disturbance; taxa with populations that have been seriously depleted and whose ultimate security
is not yet assured; and taxa with populations that are still abundant but are under threat from serious adverse factors
throughout their range.

Rare (R)

Taxa with small world populations that are not at present Endangered or Vulnerable but are at risk.
These taxa are usually localised within restricted geographical areas or habitats or are thinly scattered over a more extensive
range.

Indeterminate (I)

Taxa known to be Extinct, Endangered, Vulnerable or Rare but where there is not enough information to say which of the four
categories is appropriate.

12



B. UNKNOWN CATEGORIES
Stains Unknown (?)

No information.

Candidate (C)

Taxa whose status is being assessed and which are suspected but not yet definitely known to belong to any of the above

categories.

Insufficiently known (K)

Taxa that are suspected but not definitely known to belong to any of the above categories, following assessment, because of

the lack of information.

C. NOT THREATENED CATEGORY
Safe (nt)

Neither rare nor threatened.

NOTES
1. Some combinations are permitted, falling into two series. Within the threatened categories, the following combinations

are permitted, signifying that the plant is definitely in one or the other of the two categories concerned:

Extinct/Endangered Ex/E

Endangered/Vulnerable E/V

Endangered/Rare E/R

Vulnerable/Rare V/R

Between the threatened categories and the safe (not threatened) category, the following signify that the plant is on the

borderline between the two categories concerned:

Vulnerable/not threatened V/nt

Rare/not threatened R/nt

It does not signify that the plant could be anywhere on the scale encompassed by those categories; if that were the case,

the category Unknown should be used. V/nt may, however, be used for plants threatened in a major pan of their range,

but safe elsewhere.

2.5. For the study, lists annotated with IUCN categories have been received for the following

countries: Cameroon; Congo; Cote d'lvoire; Ghana; Indonesia: Kenya; Peninsular Malaysia;

Philippines; Thailand; Uganda; in most cases with partial information.

2.6. The advantage of using the IUCN conservation categories is that they provide a widely-known

standard system and allow a rapid method of comparative assessment for a large number of species.

The major drawback is that they are subjective and some further refinement may be necessary to

extend their use for tropical timber species beyond the initial phases of the ITTO pre-project study,

particularly for the Vulnerable category. Application of the different threatened categories, implying

different degrees of threat, is obviously subjective in the absence of any quantitative element in the

assessment process but, equally, so is the distinction between the 'not threatened' and threatened

categories. This has been illustrated by the differing views of experts contacted during the survey.

Some referring to the situation in Ghana and Malaysia, for example, have stressed that with good

forest management systems, no commercial timber species are under threat. Elsewhere, experts have

implied that all heavily exploited timber species are 'Vulnerable' even though they may remain more

abundant than in countries such as Ghana and Malaysia. Both views are equally valid. Both partially

reflect the availability of information on which decisions can be made. In the case of Ghana, one

correspondent has suggested that, even with the relatively comprehensive distribution data already

available, it would be better to wait for the final results (expected in 1992) of the national inventory

project before assigning categories for heavily-exploited species such as Khaya and Entandrophragma.

In the absence of comprehensive species inventory data elsewhere and with the current high rate of

exploitation, together with the acknowledged lack of sustainable management, the tendency to apply

'V as a category for declining species is understandable.

In order to reduce subjectivity in the application of IUCN conservation categories, attempts have

been made to compare the assessments provided by a number of experts in each country. This has

allowed cross-checking and a degree of consistency, at least on a country basis. In all cases, the

source of categories is recorded within the TTC database.
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2.7 Conservation assessments following the IUCN conservation categories have been provided by

"Professor Peter Ashton for the full range of dipterocarp species. His assessment across the whole

geographic range of individual species provides consistency, so that comparisons can be made between

the status of species in different countries without the problems mentioned in 2.6 above.

Furthermore, checking with national experts has shown a high level of agreement with the

dipterocarp conservation ratings. This is particularly the case with species of the Philippines and

Thailand. The Dipterocarpaceae are relatively well known and are covered by a comprehensive recent

account in Flora Malesiana. For most other timber species it has as yet proved impossible to obtain

the same quality of conservation data.

2.8. Ashton has used the category 'E' to denote species for which the population size is so reduced

that genetic variability and gene fixation are affected.

2.9. Within the TTC database there is the facility to record conservation status at national, regional

and global level and there is also a field to record threatened populations within a country. For

species which are endemic to one country, the national conservation status will be the same as the

global one. Where species are more widespread, the global category can only be applied when the

conservation status in each country of occurrence is known. For the dipterocarps, based primarily

on Ashton's information it has been possible to assign global conservation categories but for other

groups it remains more difficult. Although many species could be considered V/nt at an international

level according to the definition given on p. 13, global categories have not been added to all species

in the TTC database because of the incomplete country coverage in assigning national categories.

For species considered threatened in at least two countries, for example those listed in Table 2, it

seems particularly important to collect conservation assessments for all their countries of occurrence.

2.10. Ideally, in assessing the conservation status of tropical timber species the following categories

of information should be considered:

a) Biological characteristics:

- natural distribution and abundance
- regeneration capacity

- habitat requirements

- growth rate

- response to silvicultural treatments

b) Managed characteristics:

- popularity in trade; local use/

national demand/international demand
- rates of exploitation

- existing conservation measures

All data will clearly not be available for all species but, for heavily exploited species, utilisation and

trade pressures obviously need to be considered alongside their biological characteristics.

2.11. With present levels of knowledge it would be difficult to develop a precise system of

conservation assessment for individual timber species which could be universally applied. At present

it seems that the 'Vulnerable' category of the IUCN system is the broadest and may need more
rigorous definition for its application to tropical timbers. For a species to be considered 'Vulnerable'

its decline should be related to regeneration potential, particularly in disturbed forests.

2.12. The extent to which inventory data can be used in the assessment of conservation status has

not been fully explored in this pre-project study but clearly it can be of value in determining
distribution and abundance within the forest for conservation purposes. The data available from the

recent Forest Inventory Project in Ghana are considered in the Ghana country section. Attempts
have been made by W. Hawthorne, the project botanist, to relate inventory information to the IUCN
conservation categories but this has apparently proved difficult. As an alternative, Hawthorne is

considering a numerical rating system for each species to indicate its conservation value based on:

1) global value; 2) local value; 3) timber provenance (Hawthorne in HtL, 1989).
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2.13. For African timber species in general it has been suggested that the abundance of commercial
timber species within each country could be compiled using inventory data, as held, for example, by
CTFT. An appropriate scale would be: very common > 3 m3

/ha, medium 1-3 m3
/ha and rare <

1 m3
/ha. This would give an initial quantitative assessment of rarity for comparison with other

factors.

2.14. Other indications of rarity used in some studies include the number of herbarium collections

for a particular species. This approach is followed by Ng et al (1990) in their checklist of the

endemic trees of the Malay Peninsula. In this listing, conservation ratings are assigned on the basis

both of the number of herbarium collections and the number of states in which the species occurs.

Further note is taken if the species is restricted to endangered habitat types.

The Curator of the Herbarium at the Forest Research Institute, Kepong, has offered to assess rarity

based on herbarium collections for certain non-endemic timber species of Peninsular Malaysia

assumed to be rare from the literature.

2.15. A method of determining 'commercial rarity' which would be particularly valuable for rTTO's
purposes is given by Alder (1989). He estimates resource life (i.e. the number of years that the

species can continue to be used at the present rate of extraction) using data from the Ghana Forest

Inventory Project combined with information on growth and extraction rates.

2.16. Although no attempt has been made to consider all the factors outlined in 2.10 for the present

pre-project study, it would be possible to do so in certain countries in the development of national

databases. For example, in Peninsular Malaysia the published Tree Flora provides a reference base

for all species names, with information on distribution and on natural rarity. The number of

herbarium collections provides additional information, as do the two National Inventories. Biological

information exists for a range of species, as summarised, for example, by Ng (1988). Computerised

trade data are maintained by the Malaysia Timber Industry Board, and rates of exploitation can be

inferred from the national inventory data. Data on the in situ conservation of timber species are

currently being collected, for example as part of the current survey of the Virgin Jungle Reserve

System (see p. 159).

2.17. Ghana also has good basic information on tree distribution, biology, rates of exploitation and

the timber trade. It is suggested that pilot studies be carried out in Ghana and Malaysia to outline

the requirements of standard formats for recording timber species conservation information at a

national level.

2.18. Initial consideration has been given during the pre-project to rarity from the trade perspective

in terms of scarcity of supply. A comprehensive assessment has not been attempted on species

considered to be rare by traders but some preliminary information has been collected by

correspondence and interviews with trade organisations and individual traders. The most encouraging

response has been shown by speciality timber traders who have provided information on the sources

of their timber and welcomed the establishment of the TTC as a service which they should be able

to use.

In order to collect information from the trade on a range of timber species, a pilot questionnaire

survey was carried out of about 100 timber importers and traders in the UK The questionnaire

asked for information on whether each of 18 species is currently imported and, if so, the source

country, average annual quantity imported, trends over the past ten years in import and demand, and

comments, for example on changes of source of supply or quality. The response rate was quite high -

about 20% - and more information was given in the replies than was expected. It would certainly be

useful to modify the questionnaire for use in further development of the pre-project study, proposed

to cover Latin America and Oceania, with the inclusion of an increased range of species and

provision of more background information, and to circulate it to traders in other importing countries.

3. Other aspects of data collection

3.1. For each country covered by the survey, information on the protection of timber species within

protected areas has been reviewed. Tables of protected areas by country have been prepared, with
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area, forest type, and availability of information on timber species presence recorded. The tables have

mainly been prepared from information held by the Protected Areas Data Unit of WCMC,
supplemented by information from IUCN and WWF International, and they have been sent to

national experts for review. Other lists of timber species within protected areas have been collected,

for example from various FAO reports. It is envisaged that any attempt to build systematically on
the current data on the presence of timber species within protected areas would require an ongoing

commitment to the TTC database. Ideally data of this type should be collected at a national level

and relayed to the TTC in a standard format.

3.2. Information on legislation relating to individual timber species in Africa and South East Asian

countries has been collected, comprising information on felling controls (including minimum girth

limits), threatened species legislation and export bans.

3.3. Information on levels of trade in individual species has been collected, primarily in considering

the feasibility of monitoring international trade in species of conservation concern. Recent Customs
data have been obtained for all African and South East Asian countries which export timber and for

all consuming countries. Additional trade data have been collected from other sources, including

Forestry Departments, timber trade organisations and port authorities. For incorporation into the

database, an indication of the importance in trade of each species has been recorded, i.e. whether the

timber is in local use or is considered a lesser-known species or major commercial export.

3.4. Lists of common names have been collected for incorporation into the TTC database. The
main references followed are listed on p. 17.

3.5. In order to collect data for the pre-project study and to hold discussions on the conservation

status and needs of tropical timber species, the following countries have been visited: Ghana,

Indonesia, Malaysia, Philippines and Thailand. Discussions were held with forestry institutions,

botanists, government conservation agencies and NGOs.

3.6. Some studies have also been carried out locally for the pre-project. A detailed assessment of

the timber trade and conservation in Congo has been provided by M. Dominique N'Sosso, Ministere

de l'Economie Forestiere, and work is being carried out within Gabon by a locally-based consultant.

4. References followed for species information

A wide range of references have been consulted to check the nomenclature and distribution of various

species and only the main reference sources are listed here.

4.1. General timber checklists

ChudnofT, M. (1984). Tropical timbers of the world. Agriculture Handbook No. 607. USDA
Wisconsin.

Erfurth, T. and Rusche, H. (1976a). The marketing of tropical wood A: wood species from African

tropical moist forests. FAO, Rome.
Erfurth, T. and Rusche, H. (1976b). The marketing of tropical wood C: wood species from Southeast

Asian tropical moist forests. FAO, Rome.
Lemmens, R.H.MJ., Jansen, P.C.M., Siemonsma, J.S. and Stavast, A. (Eds) (1989). Plant Resources

of South-east Asia. Basic list of species and commodity grouping. Version 1. Wageningen, the

Netherlands.

4.2. Floras

Flora Malesiana (1948- ). Edited by C.G.G.J. van Steenis. Flora Malesiana Foundation, Leiden.
Flora of West Tropical Africa (1927-1936) by J. Hutchinson and J.M. Dalziel. 2nd Ed., 2 vols: 1

revised by R.W.J. Keay (1954); 2 and 3 (parts 1 and 2) revised by F.N. Hepper (1963, 1968 and
1973). Crown Agents, London.
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Flore d'Afrique Centrale. Began as Flore du Congo Beige et du Ruanda-Urundi, 10 vols (1948-1963).

Continued (1967-1971) as Flore du Congo du Rwanda et du Burundi. By Robyns, W. et al (Eds)

(1948-1963), and by Jardin Botanique National de Belgique (1967- ). Published by l'lnstitute

National pour l'Etude Agronomique du Congo Beige, Bruxelles.

4.3. National checklists

Anon. (1988). List of tree species in Thailand. Ministry of Agriculture and Cooperatives Decree.

22 January 1988.

Beentje, HJ. (1988). Atlas of the rare trees of Kenya. Utafiti 1(3): 71-123.

FMB/DENR (1988). Natural forest resources of the Philippines. Philippine German Forest Resources

Inventory Project. FMB, Manila.

Hawthorne, W. (1990). Field guide to the forest trees of Ghana. Natural Resources Institute, for the

Overseas Development Administration, Chatham. Ghana Forestry Series 1.

Ng, F.S.P. and Low, CM. (1982). Checklist of endemic trees of the Malay Peninsula. FRIM Research

Pamphlet No. 88. Forestry Department, Kuala Lumpur.

4.4. Dipterocarpaceae

Ashton, P.S. (1982). Dipterocarpaceae. In: van Steenis, C.G.G.J. (Ed.), Flora Malesiana 1(9):

237-552; 575-600.

Cheng-Chiu, H. (1987). An enumeration of Dipterocarpaceae from China. In: Kostermans, AJ.G.H.

(Ed.), Proc. Third Round Table Conference on Dipterocarps. Unesco, Jakarta.

FAO (1985). Dipterocarps of South Asia. RAPA monograph 1985/4 RAPA Bangkok.

Tewang, P.K. and Sarkar, A.K. (1987). Taxonomical, ecological and foliar epidermal studies in Indian

Dipterocarpaceae. In: Kostermans, AJ.G.H. (Ed.), Proc. Third Round Table Conference on

Dipterocarps. Unesco, Jakarta.

4.5. Reference sources for common names

Various references listed above have been used to record trade names, notably Chudnoff (1984),

Erfurth and Rusche (1976a and 1976b) and FMB/DENR (1988), and in addition the following

references have been used:

Anon. (1977). Benamingen van handelshoutsoorten. Netherlands Normalisatie-Instituut

Anon. (1978). Timbers of South East Asia. Red Booklet 4. Timber Research Development

Association, High Wycombe.

Anon. (1984). Malaysian grading rules for sawn hardwood timber. 1984 Edition. Malaysian Timber

Industry Board, Kuala Lumpur.

Anon, (undated). Comparable names of some tropical hardwood timber species of some African

producing countries. Ghana Timber Export Development Board and Forest Products Inspection

Bureau.

Anon, (undated). List of equivalent names ofASEAN timbers.

Durand, P.Y. (1985). Commercial nomenclature of Shorea and Parashorea. Bois et forits des

Tropiques 210: 59-88.

Gartlao, S. (undated). African timber trade names. Unpublished manuscript based on the following

references:

Thikakul, S. (1985). Manual of dendrology. Group Paulin, Theriault Ltee, Quebec, Canada.

Vivien, J. and Faure, JJ. (1985). Arbres des forits dense dAfrique centrale. Republique

francaise, Agence de Cooperation culturelle et technique, Paris.

Voorhoeve, A.G. (1965). Liberian high forest trees. Centre for Agricultural Publication and

Documentation, Wageningen.
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Description of the Tropical Timber Conservation Database

Background

The Tropical Timber Conservation (TTC) database is designed to permit manipulation of the

information gathered during the study and its integrations with other relevant information held by

WCMC and ITTO.

Analysis of the conservation status of tropical timber in trade requires access to a wide range of data.

The subset chosen for inclusion in the database comprises those items considered practical to collect

within the resources available for this study. The database has been designed to permit future

extension, as further types of information or additional resources become available.

The database facilities required are extremely similar to those required by WCMC as a whole.

Indeed, some of the initial data on taxa, distributions and conservation status is already present within

the WCMC Threatened Plants (TP) and bibliographic databases.

WCMC's new computing systems are being introduced in two phases. An Ethernet Local Area
Network (LAN) comprising MS-DOS based PC systems has been installed. This will be followed by

incorporation of additional networked computer(s) to provide central database and processing

facilities. The central database phase will not be completed within the duration of the current study.

ITTO computing facilities are based on IBM PS/2's connected by a Token-Ring LAN. Most analyses

are performed using the Lotus spreadsheet system. To permit integration of information from
WCMC into the ITTO system, the TTC database provides the option to export information in a

format from which it can be loaded into the ITTO systems.

The TTC database is being implemented in three phases:

Phase 1 Basic information such as taxon name, distribution, conservation status and
bibliographic references was initially entered into the old WCMC Wang VSI-based TP
database.

Phase 2 This was then transferred to the new TTC database running under the MS-DOS
system, to hold the additional information required by this study.

Phase 3 At a later date, the TTC information will be re-incorporated within the overall WCMC
database as it is migrated to the new central database facility. This phase is outside the

scope of the pre-project study. It will provide the best long-term growth and flexibility

since new features added to the WCMC database will become available for use on
tropical timber information without requiring duplication of system development and
data management effort.
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1. Technical specification of database

1.1 Schematic representation of file linkages

it
threatened
pop'ns

w

family

m
genus

m
species

taxon-
specif ic

legal
instruments

o
I

legal
instruments

J±L

it
managed
areas

W
o
i

protected
areas

ur

countries

m
area

distrbns

W

it
trade
link

TJ

trade
names

TO

4, represents a one-to-many relationship between files

o represents an optional path between files - all other paths
are obligatory

19



1.2 Outline file structures and data characteristics

1.2.1 Table details

Each of the following tables represents one database table. The field types are integer (I), floating

point (F), character (C), or logical (L). Placement of values in any field may be mandatory (M) or

optional (O). A more detailed explanation of each field is given in section 1.2.2.

SPECIES

FIELDNAME TYPE M/O LENGTH DESCRIPTION

taxonjd I M 5 unique key

genus_id I M 5 -> genera table

species C M 20 specific name for taxon

authors C O 30 author(s) of specific name

infra_rank c O 1 sub-specific rank eg variety

infra_name c o 20 sub-specific name

infraauth c o 30 author(s) of sub-specific name

life_form c M 1 plant life form

world_cat c M 5 global conservation status

dist_comp L M 1 true if dist_fully checked

trade_stat c O 1 global trade status

unique index on taxon_id

DISTRIB

FIELD NAME TYPE M/O LENGTH DESCRIPTION

distrib_id I M 5 unique key

taxonjd I M 5 -> species table

country_id I M 3 -> countries table

dist_cat I M 5 area conservation status

unique index on distrib_id; taxon_id/country_id also unique
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LEGAL

FIELD NAME TYPE M/O LENGTH DESCRIPTION

legal_id I M 5 unique key

country_id I M 5 -> countries table

law_id I M 5 serial number per country

law_name C M 80 title or name of legal inst.

general L M 1 true if applies to all taxa,

girth_lim C M 1 true if imposes girth limit, partial if

taxon specific

fell_ban C M 1 true if imposes felling ban, partial if

taxon specific

export_ban C M 1 true if imposes export ban, partial if

taxon specific

other_cont C M 1 true if any other control, partial if taxon

specific

unique index on legal_id; country_id/law_id also unique

TAXON-SPECIFIC LEGAL INSTRUMENTS (LG_TX)

FIELD NAME TYPE M/O LENGTH DESCRIPTION

lg_tx_id I M 5 unique key

taxon id I M 5 -> species table

law id I M 3 -> legal instruments table

girth_lim L M 1 true if imposes girth limit

min_girth F O 5 minimum girth in metres

fell ban L M 1 true if imposes felling ban

export_ban L M 1 true if imposes export ban

other cont L M 1 true if any other control

unique index on taxon_id/law_id

21



THREATENED POPULATIONS (POP)

FIELD NAME TYPE M/O LENGTH DESCRIPTION

pop_id I M 5 unique key

taxon_id I M 5 -> species table

country_id I M 3 -> countries table

pop_name C M 40 name of threatened population

unique index on population_id

j

PROTECTED AREAS (PROTARE)

FIELD NAME TYPE M/O LENGTH DESCRIPTION

site_id I M 5 unique key

country_id I M 3 -> countries table

site_name C M 40 name of managed area

unique index on site_id

MANAGED AREAS (MAN_AREA)

FIELD NAME TYPE M/O LENGTH DESCRIPTION

man_id I M 3 unique key

site_id I M 5 -> protected areas table

taxon_id I M 5 -> species table

unique index on site_id/taxon_id

COUNTRY

FIELD NAME TYPE M/O LENGTH DESCRIPTION

country_id I M 3 unique key

cmc_code C O 2 cmc area code

iso_code C o 2 iso country code

area_name C M 40 country name in English

unique index on country_id
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FAMILY

FIELD NAME TYPE M/O LENGTH DESCRIPTION

family_id I M 3 unique key

famly_name C M 30 name of taxonomic family

unique index on family_id

GENUS

HELD NAME TYPE M/O LENGTH DESCRIPTION

genus_id I M 4 unique key

genus_name C M 20 name of taxonomic genus

famly_id I M 3 -> family table

unique index on genus_id

TRADE NAMES (TRADENM)

FIELD NAME TYPE M/O LENGTH DESCRIPTION

trade_id I M 4 unique key

trade_name C M 30 trade name

taxon id I M 5 -> species table

countiy_id I O 3 if country specific name

unique index on trade_id

TRADE NAME LINK (TRDNM_LK)

FIELDNAME TYPE M/O LENGTH DESCRIPTION

trade id I M 4 -> trade names table

taxon id I M 5 -> species table

unique index on trade_id/taxon_id
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1.2.2 Explanation of fields (given in alphabetic order)

area_name - name of country area identified by WCMC and/or ISO code
authors - name of the botanical authority responsible for the species name (uses standard

abbreviations used within the threatened plants database)

cmccode - WCMC area code

country_id - unique numeric identification key for country or area; the country_id may refer to an
ISO-defined area, a WCMC-defined area, or both, where these are directly comparable.

dist_comp - Y indicates that status of plant has been checked across its whole range, N indicates that

the plant's status may be unknown in parts of its range

dist_cat - area conservation status coded as Ex, Ex/E, E, E/V, E/R, V, R, I, C, K, ?, V/nt, nt and O;
there must be at least one code per taxon in the distribution table

distribjd - unique numeric key for area distribution record

export_ban - logical (true or false) field for legal instruments; it is true if the law imposes a felling

ban and can be partial (in legal instruments table only) if the ban is taxon-specific

family_id - unique numeric identification key for taxonomic family

famly_name - name of taxonomic family, in upper case

fell_ban - logical (true or false) field for legal instruments; it is true if the law imposes a felling ban
and can be partial (in legal instruments table only) if the ban is taxon-specific

general - logical (true of false) field for legal instruments table; if true, the law applies to all timber

trees (and possibly to other taxa)

genus_id - unique numeric identification key for individual genera

genus_name - name of taxonomic genus, lower case with initial capital

girthjim - logical (true or false) field for legal instruments; it is true if the law imposes a girth limit

infra_auth - name of the botanical authority responsible for the infra-specific name (using standard

abbreviations used with the threatened plants database

infra_name - subspecific or varietal name of taxon, where applicable

infra_rank - infra-specific rank code indicating whether subspecies (S) or variety (V); very few infra-

specific taxa will be entered, virtually all of which will be subspecies; value mandatory where
infraname is not null, otherwise optional

iso_code - two-letter iso country code

law_id - numeric identification key allocated serially by country; combines with country_id to form
unique identifier

law_name - title or name of legal instrument applying to all timber trees or to individual taxa

legal_id - unique numeric identification key for legal instruments

lg_tx_id - unique numeric identification key for taxon-specific law records

life_form - single-letter key: V and W are tropical trees, X and Y are tropical timber trees, W and
Y categories are unchecked by the WCMC Threatened Plants Unit

man_id - unique numeric identification key for records of species in managed areas

min_girth - specifies the minimum girth in metres where a legal instrument imposes a taxon-specific

girth limit

other_cont - logical (true or false) field for legal instruments; it is true if the law imposes any control

other than those specified

pop_id - unique numeric identification key for threatened populations

pop_name - name of threatened population recorded for any taxon

site_id - unique numeric identification key for protected areas

site_name - name of protected area or forest reserve recorded for any taxon
species - specific part of full taxonomic name; lowercase only

taxon_id - unique numeric identification key for individual taxa (eg species, subspecies, varieties)

trade_id - unique numeric identification key for trade name
trade_name - major trade name for one or more species

trade_stat - indicates commercial species (C), lesser known species (K) or local use only (L); other
values may be added to this list

world_cat - global conservation status coded as Ex, Ex/E, E, E/V, E/R, V, R, I, C, K, ?, V/nt, nt
and O
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2. Functional specification of database - facilities available
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2.1 On-screen facilities: screen forms for data input and editing

2.1.1 Data entry screens are designed to simplify data entry and validation operations.

Wherever possible entry of information is via names rather than codes to minimise
possibilities for error.

2.1.2 When selecting records from the database to be edited, the user may be able to

select from a list of existing records or enter a truncated version of the key field

values.

2.1.3 It is possible to view lists of records of any type which are linked to the current

record. Thus, having selected a taxon, the list of distribution records for that taxon

can be displayed.

2.1.4 The system is menu, and prompt, driven, thereby minimising user documentation

requirements.

2.2 Automatic validation of data values entered through the data entry screens are directed

against valid entries in the date dictionaries; valid values can be selected from pop-up lists.

2.3 An on-screen help facility will be developed.

2.4 Query facilities are available through screen forms with the option to save the data subset

for further analysis:

2.4.1 The TTC system provides standard relational database query operations to enable

ad-hoc queries to be posed. As a minimum, the system provides the facilities

outlined below.

2.4.2 The TTC system provides the ability to create subsets either from the database

tables or from previously created subsets of those tables. The field definitions for

subsets are the same as those of the table or subset from which they were selected.

2.4.3 The query module permits creation of a subset by selection of all records in the

input table or subset which:-

have any specified field value; have a cross-reference field which is also found in

another specified table or subset; have a cross-reference field value which is not also

found in another specified table or subset.

2.4.4 Subsets can also be created by combining two separate subsets of the same type.

The resultant subset will contain all records which exist in either input subset,

records which exist in both will only be represented once in the output

2.5 Standard reports

2.5.1 The TTC system provides a range of standard report formats. Each report can be

run either on the entire contents of the relevant table, or on any specified subset of

that table.

2.5.2 All reports provide the following standard options:-

selection of printer type; output direct to printer or into an MS-DOS file; user-

definable report title; print report date; print page numbers.

2.5.3 All report formats are designed to be printed on A4 paper, using non-proportional

fonts. Reports may contain limited font control commands (such as emboldening,

underlining etc) if appropriate for the selected printer (if the 'plain' printer type is

selected, output of formatting commands will be suppressed.)

2.5.4 Depending on the report format, one or more levels of sorting are applied. When
reports are described as sorted by a specific field, the following sort orders apply.

Field Order

Taxon alphabetically by Genus, Species and Infra-specific

name (irrespective of Family)

Country alphabetically by name as defined by the

International Standards Organisation (ISO)

State alphabetically by name within Country

Legal Instruments alphabetically by ISOCODE then numerically by

LAW-ID.
2.5.5 Sorting on other fields is alphabetic by field value.
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2.5.6 Taxon synopsis: For all the taxa in the Taxon table or subset, this output shows the

full information held in the database. Taxa will be sorted by taxon. Where more
than one field value is possible, such as trade name, legal instrument, threatened

population and managed area, the set of values output will be sorted appropriately

(see general sorting orders above). Laws column identifies all legal instruments

relating to the current taxon in the current country or state, and all legal

instruments which apply generally to all timber trees within the current country or

state.

2.5.7 Taxon/Conservation Status Report: This report gives a list of the taxa in the Taxon
table or subset showing the world conservation status for each taxon.

2.5.8 Country/State Taxon/Conservation Status Report: This report shows the Country or

State conservation status for the set of taxa within any subset of the Distribution

table.

2.5.9 Taxon Distribution Report: This report shows the distribution and global and

country conservation status of the taxa in the Taxon table or subset The distribution

is a series of alphabetically sorted political area names separated by comma. The
political area name is the COUNTRY name for Country records, otherwise it is the

STATE name. No facility to nest States under the parent Country is required,

2.5.10 Geographical Taxon Report. This report lists the taxa found in each Country or

State. The report is based on the contents of the Distribution table or subset.

2.5.11 Taxon/Trade Name Report. This report shows the major trade name(s) for all taxa

in the Taxon table or subset. The report is sorted by taxon. Multiple trade names
for any taxon are sorted by trade name.

2.5.12 Trade Names Report. This report shows the major taxon name for all trade names
in the Trade Names table or subset. The report is sorted by Trade Name. If

multiple taxa share the same trade name they are sorted by taxon.

2.5.13 Legal Instruments Report. This report shows the set of legal instruments contained

in the Legal Instruments table or subset The report is sorted by political area

name.

2.6 Data export (standard ASCII text format)

2.7 Backup. The system will provide a method to make copies of all database tables on separate

electronic media from that used to store the database.

3 Hardware and software specifications

The WCMC ITTO database runs on an IBM compatible microcomputer. WCMC recommend
a 386 machine with a minimum of 640K of RAM, colour VGA graphics adaptor and
monitor, a 40Mb hard disk and 3W 1.44Mb floppy disk drive. The operating system should

be MS-DOS version 3.3 or above. The user will be required to purchase a copy of the

commercial database FoxPro, version 2.1, on which to run the WCMC ITTO application. A
run-time copy of FoxPro costs in the region of £290.

4 Documentation

4.1 A user guide will be written which outlines operational procedures for use of the TTC
database. It will contain enough information to enable a new user to start using the

database, from which point the database menus, prompts, and on-screen help facilities should
be sufficient to guide the user.

4.2 The user guide will also facilitate interpretation of information within the database and
interpretation of information for data entry purposes. Consistency of interpretation is vital

if the database is to be successfully utilised.

4.3 The manual should give recommendations on the use of facilities such as the backup facility

to ensure such procedures are properly applied.
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PART 2

TIMBER SPECIES OF CONSERVATION CONCERN

The TTC database established for ITTO during the pre-project study records information on tropical

timber species considered to be threatened with extinction in Africa and South East Asia with an
emphasis on species occurring in nTO member countries. Data collected during the course of the

study by no means provide a complete picture of the diversity of tropical timber species subject to

concern but represent a first attempt to collate information at an international level. Tables 1 and 2
list species of conservation concern as currently recorded in the TTC database.

Table 1 lists the tropical timber species which have been assigned a threatened conservation category

at world level. As such they are species which are considered to be threatened with extinction

throughout their natural range. With the exception of the dipterocarps for which a relatively

complete assessment of conservation status has been possible, this list in general comprises species

which have a limited natural distribution, for example being endemic to a single country where they

are known to be exploited for timber. In addition, WCMC holds data on a considerable number of

species which are candidates for addition to this global list of threatened tropical timbers. Candidate

species include those which are endemic to a particular country and recorded as threatened but not

known with certainty to be used as timbers. Such species are, for example, included in the

Threatened Plants Database of WCMC but have not been transferred to the TTC database because

they are not included in the timber checklists used for the present study. Examples include endemic
tree species of the Malay Peninsular which occur in timber genera but which are not identified in the

literature as being currently used for timber. Other candidate species for the global list are those

timber species thought to be endemic to a particular country but for which further checks on their

distribution are necessary. The TTC database includes, for example, records of timber species

threatened in one country only, with no further distribution data currently recorded.

Table 2 lists tropical timber species recorded as threatened in at least two countries. In some cases

these species are recorded as not threatened in other countries but in general it has not yet proved

possible to provide a complete assessment of conservation status for all the countries of occurrence

of the listed species.

It should be noted that for species included in both Tables 1 and 2, further revision of the botanical

names may be necessary. As far as possible, the nomenclature in recent Flora accounts has been

followed but no attempt has yet been made to verify all species names because of time constraints.

It would clearly be desirable to do so and to record commonly used synonyms within the TTC
database.
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Table 1

Globally threatened tropical timber species in Africa and Asia

Taxa IUCN World

Category

Distribution

Adenanthera intermedia Merr. E/R Philippines

Aglaia barberi Gamble I India

Aglaia canarensis Gamble I India

Aglaia diffusa Men. V Philippines

Aglaia iliolo (Blanco) Men. V Philippines

Aglaia laevigata Men. V Philippines

Aglaia luzonknsis (Vidal) Merr. &
Rolfe

V Philippines

Aglaia maiae Bourd. I India

Amoora dasyclada (How & T.Chen)

CY.Wu
V China

Anisoptera reticulata Ashton V/R Brunei, Malaysia (Sabah, Sarawak)

Aphanamixis cumingiana (CDC.)
Harms

V Philippines

Ardisia squamulosa Presl. V Philippines

Artocarpus blancoi (Elm.) Men. V Philippines

Artocarpus rubrovenius Warb. V Philippines

Artocarpus treculiana Elm. V Philippines

Byttneria ivorensis Halle R Cote d'lvoire

Canarium luzonicum (Blume) A. Gray E/R Philippines

Celtis luzonica Warb. V Philippines

Celtis philippinensis Blanco V Philippines

Chisocheton pentandrus (Blanco) Men. V Philippines

Cotylelobium lewisianum (Trimen ex

Hook.f.) Ashton

E/R Sri Lanka

Cotylelobium scabriusculum (Thwaites)

Brandis

V Sri Lanka

Dalbergia eremicola Polh. R Kenya

Dillenia fischeri Men. V Philippines

Dillenia luzoniensis (Vidal) Manelli E/R Philippines

Dillenia megalantha Men. V Philippines

Dillenia philippinensis Rolfe V Philippines

Diospyros celebica Bakh. R Indonesia (Sulawesi)

Diospyros quaesita Thwaites I Sri Lanka

Diplodiscus paniculatus Turcz. V Philippines

Dipterocarpus applanatus Sloot. V Borneo

Dipterocarpus baudii Konh. V Myanmar, Cambodia, Malaysia, Thailand,

Vietnam, Indonesia (Sumatra)

30



Taxa IUCN World

Category

Distribution

Dipterocarpus bourdilloni Brandis R India

Dipterocarpus caudatus Foxw. ssp.

caudatus

E Philippines

Dipterocarpus chartaceus Sym. V Thailand, Malaysia (Peninsular)

Dipterocarpus cinereus Sloot. Ex/E Indonesia (Sumatra)

Dipterocarpus concavus Foxw. V Malaysia (Peninsular), Indonesia (Sumatra)

Dipterocarpus conforrtiis Sloot. ssp.

conformis

E Indonesia (Sumatra)

Dipterocarpus coriaceus Sloot. V Borneo, Malaysia

Dipterocarpus cuspidatus Ashton V/R Malaysia (Sarawak)

Dipterocarpus elongatus Korth. V Indonesia (Kalimantan, Sumatra), Malaysia

(Peninsular, Sarawak)

Dipterocarpus eurynchus Miq. R Brunei, Philippines, Borneo, Malaysia

(Peninsular, Sarawak), Indonesia (Sumatra)

Dipterocarpus fusiformis Ashton R Borneo

Dipterocarpus glabrigemmatus Ashton V Borneo, Malaysia (Sarawak)

Dipterocarpus glandulosus Thwaites R Sri Lanka

Dipterocarpus globosus Vesque R Brunei, Borneo, Malaysia (Sarawak)

Dipterocarpus hasseltii Blume V Thailand, Vietnam, Philippines, Indonesia

(Java, Kalimantan, Lesser Sunda Is,

Sumatra), Malaysia (Peninsular)

Dipterocarpus insignis Thwaites E/R Sri Lanka

Dipterocarpus kerrii King V Myanmar, Thailand, Philippines, Borneo,

Malaysia (Peninsular), Indonesia (Sumatra)

Dipterocarpus lamellatus Hook.f. Ex Malaysia (Sabah)

Dipterocarpus littoralis Blume V/R Indonesia (Java)

Dipterocarpus perakensis Ashton E/R Malaysia (Peninsular)

Dipterocarpus philippinensis Foxw. E/R Philippines

Dipterocarpus rotundifolius Foxw. V Malaysia (Peninsular)

Dipterocarpus semivestitus Sloot. E/R Borneo, Malaysia (Peninsular)

Dipterocarpus sublamellatus Foxw. V Malaysia (Peninsular)

Dipterocarpus tempehes Sloot. V Borneo

Dryobalanops fusca Sloot. V/R Borneo

Dryobalanops keithii Sym. V Borneo

Drypetes gerrardii Hutch. V Kenya

Drypetes maquilingensis (Men.) Pax &
K.Hofta.

E Philippines

Dysoxylum beddomei Hiern. I India

Dysoxylum ficiforme (Wight) Gamble I India

Dysoxylum kuskusense (Hayata) Kaneh.

& Hatus.

R Taiwan
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Taxa IUCN World

Category

Distribution

Dysoxylum turczaninowii CDC. V Philippines

Elaeocarpus calomala (Blanco) Merr. V Philippines

Endospermum peltatum Merr. V Philippines

Erythrophleum fordii Oliver V China, Taiwan, Vietnam

Ficus pseudopalma Blanco V Philippines

Fiats ulmifolia Lam. V Philippines

Hopea aequalis Ashton E Malaysia (Sabah, Sarawak)

Hopea andersoni Ashton ssp. basalticola

Ashton
V Malaysia (Sabah, Sarawak)

Hopea apiculata Sym. E Myanmar, Thailand, Malaysia (Peninsular)

Hopea aptera Ashton V/R Papua New Guinea

Hopea auriculata Foxw. V Malaysia (Peninsular)

Hopea bancana (Boerl.) Sloot. V Indonesia (Sumatra)

Hopea basilanica Foxw. E/R Philippines

Hopea bilitonensis Ashton E Malaysia (Peninsular)

Hopea brachyptera (Foxw.) Sloot. Ex/E Indonesia (Sumatra), Philippines

Hopea brevipetiolaris (Thwaites) Ashton V Sri Lanka

Hopea cagayanensis (Foxw.) Sloot. V Philippines

Hopea canarensis Hole R/Ex India (Karnataka)

Hopea celebica Burck V Indonesia

Hopea chinensis Hand. -Mazz. E China, Vietnam

Hopea cordata Vidal E/R Vietnam

Hopea cordifolia (Thwaites) Trimen R Sri Lanka

Hopea coriacea Burck V Borneo, Malaysia (Peninsular)

Hopea depressinerva Ashton R/Ex Malaysia (Sarawak)

Hopea discolor Thwaites R Sri Lanka

Hopea enicossanthoides Ashton V Malaysia (Sarawak)

Hopea erosa (Beddome) Van Slooten Ex/E India

Hopea exalata Lin, Yang & Hsue V China

Hopea foxworthyi Elm. Ex/E Philippines

Hopea glabrifolia C.T. White V Papua New Guinea

Hopea glaucescens Sym. V Malaysia (Peninsular)

Hopea gregaria Sloot. V Indonesia

Hopea hainanensis Merr. & Chun E China, Vietnam

Hopea helferi (Dyer) Brandis V Cambodia, Thailand, Malaysia (Peninsular),

India (Andamans)

Hopea hongayensis Tardieu I Vietnam

Hopea inexpectata Ashton I Papua New Guinea

Hopea jacobi C.Fischer V/R India (Karnataka)
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Taxa IUCN World

Category

Distribution

Hopea johorensis Sym. V Malaysia (Peninsular)

Hopea kerangasensis Ashton V Malaysia (Peninsular, Sarawak), Indonesia

(Sumatra)

Hopea latifolia Sym. V Brunei, Malaysia (Peninsular, Sarawak)
[

Hopea longirostrata Ashton V Malaysia (Sarawak)

Hopea mesuoides Ashton V Brunei, Malaysia (Sarawak)

Hopea micrantha Hook.f. E Brunei, Borneo, Malaysia (Sabah, Sarawak)

Hopea mindanensis Foxw. E/R Philippines

Hopea mollissima C.Y.Wu V China, Vietnam

Hopea nigra Burck E/R Indonesia (Sumatra)

Hopea nutans Ridley V Brunei, Indonesia (Kalimantan), Malaysia

(Peninsular, Sabah, Sarawak)

Hopea oblongifolia Dyer I Myanmar, Thailand

Hopea ovoidea Ashton E Borneo

Hopea paucinervis Parijs E/R Indonesia (Sumatra)

Hopea pofyalthioid.es Sym. Ex/E Malaysia (Peninsular)

Hopea pubescens Ridley V Malaysia (Peninsular)

Hopea reticulata Tardieu E/R Vietnam

Hopea samarensis Gutierrez E Philippines

Hopea scabra Ashton I Papua New Guinea

Hopea semicuneata Sym. V Borneo, Malaysia (Peninsular), Indonesia

(Sumatra)

Hopea sphaerocarpa (Heim) Ashton V Indonesia (Kalimantan), Malaysia

(Sarawak)

Hopea sublata Sym. V/R Malaysia (Peninsular)

Hopea sublanceolata Sym. V/R Malaysia (Peninsular)

Hopea sulcata Sym. V/R Malaysia (Peninsular)

Hopea tenuivervula Ashton V Brunei, Malaysia (Sabah, Sarawak)

Hopea ultima Ashton I Papua New Guinea

Hopea utilis Bedd. Bole. V India

Hopea vaccinifolia Ridl. ex Ashton V Brunei, Malaysia (Sabah, Sarawak)

Hopea wightiana Wall. V India

Hopea wyatt-smithii Wood ex Ashton V Borneo

Horsfieldia megacarpa Merr. R Philippines

Hymenostegia gracilipes R Ghana

Intsia acuminata Merr. E/R Philippines

Kalappia celebica Kosterm. E Indonesia

Lagerstroemia piriformis Koehne V Philippines

Lecaniodiscus punctatus I Ghana

Lithocarpus ovalis (Blanco) Rehd. V Philippines
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Taxa IUCN World

Category

Distribution

Litsea garciae Vidal E/R Philippines

Litsea leytensis Merr. E/R Philippines

Macaranga bicolor Muell. -Arg. V Philippines

Macaranga capensis (Baill.) Sim. V Kenya

Macaranga caudatifolia Elm. V Philippines

Macaranga grandifolia (Blanco) Merr. V Philippines

Merrillia caloxylon (Ridley) Swingle I Thailand, Malaysia, Indonesia (Sumatra)

Microberlinia bisulcata A.Chev. V Cameroon

Micropora curtisii Hook. f. E/Ex Indonesia

Mitrephora lanota (Blanco) Merr. Philippines

Monopetalanthus durandii F.Halle &
Normand

I Gabon

Monopetalanthus hedinii (A-Chev.)

Pellegrin

I Cameroon

Monopetalanthus heitzii Pellegrin I Gabon

Myristica philippinensis Lam. V Philippines

Neolitsea vidalii Merr. E/R Philippines

Palaquium bataense Merr. V Philippines

Palaquium luzoniense (F. Vill) Vidal V Philippines

Palaquium mindanaense Merr. V Philippines

Palaquium philippense (Perr.) C.B.Rob. V Philippines

Pandanus murira Beentje. V Kenya

Pangium edule Reinw. ex Blume. V Philippines

Parashorea aptera Sloot. V Indonesia (Sumatra)

Parashorea buchananii (Fischer) Sym. R Myanmar

Parashorea chinensis Wang Hsie V China, Vietnam

Parashorea densiflora Sloot. & Sym. V Malaysia (Peninsular)

Parashorea globosa Sym. V Malaysia (Peninsular), Indonesia (Sumatra)

Parashorea lucida (Miq.) Kurz. V Indonesia (Kalimantan, Sumatra), Malaysia

(Sarawak)

Parashorea macrophylla Wyatt-Smith ex

Ashton
V Brunei, Malaysia (Sarawak)

Persea philippinensis Elm. E/R Philippines

Planchonia spectabilis Merr. E/V Philippines

Polyscias ferruginea (Hiern) Harms. V Kenya

Populus ilicifolia (Engl.) Rouleu. E Kenya, Tanzania

Pouteria villamillii (Merr.) Boehni. V Philippines

Premna angolensis Gurke. V Kenya

Premna maxima T.C.E.Fries. R Kenya

Radermachera pinnata (Blanco) Seem. V/R Philippines
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Taxa IUCN World

Category

Distribution

Reinwardtiodendron celebicum Koord. R Indonesia

Reutealis trisperma (Blanco) Aiiy Shaw. V Philippines

Sandoricum vidalii Merr. V Philippines

Sapium luzonicum (Vidal) Merr. E/R Philippines

Securinega flexuosa Muell. -Arg. E/R Philippines

Shorea acuminatissima Sym. V Indonesia (Kalimantan), Malaysia (Sabah)

Shorea andulensis Ashton V Brunei, Malaysia (Sarawak)

Shorea atutacea Ashton E/R Malaysia (Sarawak)

Shorea asahii Ashton R Brunei, Malaysia (Sabah, Sarawak)

Shorea astylosa Foxw. E/R Philippines

Shorea bakoensis Ashton V/R Malaysia (Sarawak)

Shorea bentongensis Foxw. V Malaysia (Peninsular)

Shorea biawak Ashton R Brunei, Malaysia (Sarawak)

Shorea blumutensis Foxw. V Malaysia (Peninsular), Indonesia (Sumatra)

Shorea bullata Ashton V Brunei, Malaysia (Sarawak)

Shorea cara Kosterm., ined. E/R Indonesia (Java)

Shorea carapae Ashton V/R Indonesia (Kalimantan), Malaysia

(Sarawak) ;

Shorea chaiana Ashton V Malaysia (Sarawak)

Shorea ciliata King V Malaysia (Peninsular)

Shorea collina Ridley V Malaysia (Peninsular)

Shorea conica (Sloot.). E Indonesia (Sumatra)

Shorea cordata Ashton V/R Malaysia (Sarawak)

Shorea dealbata Foxw. V Malaysia (Peninsular, Sarawak), Indonesia

(Sumatra)

Shorea dispar Ashton V/R Malaysia (Sarawak)

Shorea fakata Vidal Ex/E Vietnam

Shorea falcifera Dyer ex Brandis V Malaysia (Peninsular, Sarawak), Indonesia

(Sumatra)

Shorea falciferoides Foxw. V Philippines, Borneo

Shorea foranimifera Ashton V/R Brunei

Shorea foxworthyi Sym. V Thailand, Indonesia (Kalimantan, Sumatra),

Malaysia (Sabah, Sarawak)

Shorea glauca King V Thailand, Malaysia, Indonesia (Sumatra)

Shorea hemsleyana (King) King ex

Foxw.

V Malaysia (Peninsular)

Shorea hypochra Hance V Cambodia, Thailand, Vietnam, Malaysia

(Peninsular)

Shorea inaequilateralis Sym. V Brunei, Malaysia (Sarawak)

Shorea inappendiculata Burck V Indonesia (Kalimantan), Malaysia (Sabah,

Sarawak)
|
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Taxa rUCN World

Category

Distribution

Shorea induplicata Sloot. E Indonesia (Kalimantan), Malaysia

(Sarawak)

Shorea isoptera Ashton V Brunei, Malaysia (Sabah, Sarawak)

Shorea kuantanensis Ashton E Malaysia (Peninsular)

Shorea kudatensis Wood ex Meijer E/R Malaysia (Sabah)

Shorea kunstleri King V Indoneia (Kalimantan, Sumatra), Malaysia

(Peninsular, Sabah, Sarawak)

Shorea ladiana Ashton V Brunei, Malaysia (Sarawak)

Shorea laxa Sloot. V Brunei, Malaysia (Sarawak)

Shorea leptoderma Meijer E Malaysia (Sabah)

Shorea lissophylla Thwaites V/R Sri Lanka

Shorea longiflora (Brandis) Sym. V Brunei, Indonesia (Kalimantan), Malaysia

(Sarawak)

Shorea lumutensis Sym. V Malaysia (Peninsular)

Shorea lunduensis Ashton V Malaysia (Sarawak)

Shorea macrantha Brandis V Malaysia (Peninsular, Sarawak), Indonesia

(Sumatra)

Shorea macrobalanos Ashton R Malaysia (Sarawak)

Shorea malibato Foxw. E/R Philippines

Shorea materialis Ridley V Brunei, Malaysia (Peninsular, Sarawak),

Indonesia (Sumatra)

Shorea micans Ashton E/R Malaysia (Sabah)

Shorea montigena Sloot. V Indonesia (Moluccas)

Shorea mujongensis Ashton V Malaysia (Sarawak)

Shorea obovoidea Sloot. E Malaysia (Sarawak)

Shorea ochrophloia Strugn. ex Sym. V Malaysia (Peninsular), Indonesia (Sumatra)

Shorea ovalifolia (Thwaites) Ashton R Sri Lanka

Shorea pachyphylla Ridl. ex Sym. V Brunei, Malaysia (Sarawak)

Shorea pallescens Ashton E Sri Lanka

Shorea pallidifolia Ashton V/R Malaysia (Sarawak)

Shorea peltata Sym. V Borneo, Malaysia (Peninsular)

Shorea polita Vidal V Philippines

Shorea praestans Ashton E/R Malaysia (Sarawak)

Shorea richetia Sym. E Indonesia (Kalimantan), Malaysia

(Sarawak)

Shorea rotar.difolia Ashton V/R Malaysia (Sarawak)

Shorea rugosa Heim. V Borneo

Shorea subcylindrica Sloot. V Malaysia (Sarawak)

Shorea superba Sym. V Brunei, Malaysia (Sabah, Sarawak)

Shorea symingtonii G.Wood V Malaysia (Sabah)

Shorea tenuiramulosa Ashton E Malaysia (Sabah, Sarawak)
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Taxa IUCN World

Category

Distribution

Shorea tumbuggaia Roxb. E India

Shorea waltoni Wood ex Meijer V Malaysia (Sabah)

Staudtia kamerunensis Warb. V Cameroon

Stemonoporus affinis Thwaites E Sri Lanka

Stemonoporus ceylanicus (Wight) Alston V Sri Lanka

Stemonoporus elegans Thwaites R Sri Lanka

Stemonoporus lanceolatus Thwaites R Sri Lanka

Stemonoporus lancifolius (Thwaites)

Ashton

E Sri Lanka

Stemonoporus nitidus Thwaites E Sri Lanka

Stemonoporus petiolaris Thwaites E/R Sri Lanka

Stemonoporus reticulatus Thwaites V Sri Lanka

Stemonoporus rigidus Thwaites R Sri Lanka

Symplocos villarii Vidal R Philippines

Tectona philippinensis Benth. & Hoolcf. E Philippines

Teijsmanniodendron bogoriense Koord. R Indonesia

Terminalia pellucida Presl. E/R Philippines

Tetraberlinia moreliana Aubrev. R Gabon

Toona calantas Merr. & Rolfe. V Philippines

Toona sureni var. celebica (Bl.) Merr. R Indonesia

Trichadenia philippinensis Merr. E/R Philippines

Tristania decorticata Merr. V Philippines

Tristania littoralis Merr. V Philippines

Turraea adjanohounii Ake Assi. R Cote d'lvoire

Turraea ghanensis J.Hall. V Ghana

Valeria macrocarpa B.L.Gupta R India

Vateriopsis seychellarum (Dyer) Brandis E Seychelles

Vatica affinis Thwaites. R Sri Lanka

Vatica bantamensis (Hassk.) Benth. &
Hookxx Miq.

E Indonesia (Java)

Vatica cauliflora Ashton E/R Indonesia (Kalimantan)

Vatica chartacea Ashton V Indonesia (Kalimantan), Malaysia (Sabah,

Sarawak)

Vatica chinensis Linn V India (Karnataka, Kerala), Sri Lanka

Vatica compressa Ashton V/R Malaysia (Sarawak)

Vatica congesta Ashton V Malaysia (Sarawak)

Vatica elliptica Foxw. E/R Philippines

Vatica flavida Foxw. E/R Malaysia (Peninsular)

Vatica flavovirens Sloot. I Indonesia (Sulawesi)

Vatica guangxiensis S.L.Mo E China



Taxa IUCN World

Category

Distribution

Vatica hullettii (Ridley) Ashton V Malaysia (Peninsular)

Vatica javanica Sloot. E Indonesia (Java, Kalimantan)

Vatica maritima Sloot. V Brunei, Philippines, Indonesia

(Kalimantan), Malaysia (Sabah)

Vatica oblongifolia Hook-f. ssp.

multinervosa Ashton

V Indonesia (Kalimantan), Malaysia (Sabah,

Sarawak)

Vatica obovata Sloot. V Indonesia (Sumatra)

Vatica obscura Trimen V Sri Lanka

Vatica odorata Hook f. ssp. selakoensis

Ashton
V Malaysia (Sarawak), Indonesia

(Kalimantan)

Vatica pachyphylla Merr. V Philippines

Vatica pedicellata Brandis R Malaysia (Sarawak)

Vatica pentandra Ashton E Indonesia (Kalimantan)

Vatica rotata Ashton E Indoensia (Kalimantan), Malaysia

(Sarawak)

Vatica rynchocarpa Ashton V/R Brunei, Malaysia (Sarawak)

Vatica sarawakensis Heim. V Indonesia (Kalimantan), Malaysia

(Sarawak)

Vatica scortechinii (King) Brandis V/R Malaysia (Peninsular)

Vatica soepadmoi Ashton Ex/E Indonesia (Sumatra)

Vatica teysmanniana Burck V Indonesia (Sumatra), India (Bihar)

Vatica venulosa Bl. V Borneo, Malaysia (Peninsular), Indonesia

(Sumatra)

Vatica xishuangbannaensis G.D.Tao &
J.KZhang

R China

Vavaea bantamensis (Koord. &
Valeton) Koord. & Men.

I Indonesia

Vuex keniensis Turril V Kenya

Wrightia pubescens R.Br. ssp. lanitii

(Blanco) Ngan.

V Philippines

Xanthostemon bracteatus Merr. R Philippines

Xanthostemon verdugonianus Naves V Philippines

Ziziphus hutchinsonii Merr. V Philippines

Ziziphus talanai (Blanco) Men. V Philippines
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Table 2

Tropical timber taxa threatened in two or more countries in Africa and Asia

Taxa Country or state where recorded as threatened

Acacia mearnsii Kenya, Uganda

Acrocarpus fraxinifolius China, India

Agathis bomeensis Indonesia, Malaysia (Peninsular)

Afzelia rhomboidea Malaysia (Peninsular), Philippines

Aningeria altissima Cote d'lvoire, Ghana

Aningeria robusta Cote d'lvoire, Ghana

Anisoptera costata Brunei, Indonesia (Java), Malaysia (Sabah, Sarawak)

Anisoptera laevis Brunei, Indonesia (Sumatra), Malaysia (Sarawak)

Anisoptera reticulata Brunei, Malaysia (Sabah, Sarawak)

Anisoptera scaphula Bangladesh, Myanmar, Thailand

Antiaris toxicaria China, Philippines; (widespread tropical distribution)

Aquilaria malaccensis Indonesia, Malaysia (Peninsular)

Baillonella toxisperma Cameroon, Congo

Borassus aethiopum Benin, Cote d'lvoire, Zimbabwe

Breviea leptosperma Cote d'lvoire, Ghana

Canarium schweinfiirthii Benin, Liberia

Carallia brachiata India (Madhya Pradesh), Philippines

Copaifera salikounda Cote d'lvoire, Liberia

Cordia platythyrsa Cameroon, Cote d'lvoire

Cotylelobium lanceolatum Thailand, Malaysia (Peninsular, Sabah)

Cryptosepalum staudtii Cameroon, Cote d'lvoire

Chrysophyllum delevoyi Cameroon, Cote d'lvoire

Dacrydium elatum Indonesia, Philippines

Detarium senegalense Cote d'lvoire, Ghana

Diospyros crassiflora Cameroon, Congo

Diospyros discolor Philippines, Taiwan

Diospyros ferrea Cote d'lvoire, Taiwan, Zimbabwe (very widespread tropical

distribution)

Diospyros mespiliformis Kenya, Uganda

Diospyros sanza-minika Congo, Cote d'lvoire

Dipterocarpus alatus India (Andamans), Bangladesh

Dipterocarpus baudii Cambodia, Malaysia (Peninsular), Myanmar, Indonesia

(Sumatra), Thailand, Vietnam
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Taxa Country or state where recorded as threatened

Dipterocarpus chartaceus Thailand, Malaysia (Peninsular)

Dipterocarpus concavus Malaysia (Peninsular), Indonesia (Sumatra)

Dipterocarpus coriaceus Borneo, Malaysia

Dipterocarpus costatus India (Andamans), Bangladesh, Myanmar

Dipterocarpus elongates Indonesia (Kalimantan, Sumatra), Malaysia (Peninsular,

Sarawak)

Dipterocarpus eurynchus Borneo, Brunei, Malaysia (Peninsular, Sarawak)

Philippines, Indonesia (Sumatra)

Dipterocarpus glabrigemmatus Borneo, Malaysia (Sarawak)

Dipterocarpus globosus Borneo, Brunei, Malaysia (Sarawak)

Dipterocarpus gracilis India (Andamans), Bangladesh, Borneo, Indonesia (Java,

Kalimantan, Sumatra), Myanmar, Philippines, Thailand

Dipterocarpus grandiflorus India (Andamans), Myanmar, Malaysia (Sabah), Indonesia

(Sumatra), Thailand, Vietnam

Dipterocarpus hasseltii Indonesia (Java, Kalimantan, Sumatra, Lesser Sunda Is),

Malaysia (Peninsular, Sabah), Philippines, Thailand,

Vietnam,

Dipterocarpus kerrii Borneo, Myanmar, Malaysia (Peninsular), Philippines,

Indonesia (Sumatra), Thailand

Dipterocarpus kunstleri Malaysia (Sarawak), Philippines, Philippines (Luzon,

Negros, Samar)

Dipterocarpus lowii Malaysia (Peninsular, Sabah), Indonesia (Sumatra)

Dipterocarpus retesus China (Yunnan), Indonesia (Java, Lesser Sunda Is.,

Sumatra) Myanmar, Thailand, Vietnam, Peninsular

Malaysia, India (Assam, Manipur, West Bengal, Nagaland,

Tripura)

Dipterocarpus rotendifolius Borneo, Malaysia (Peninsular)

Dipterocarpus turbinates Bangladesh, Cambodia, Laos, China (Yunnan)

Drypetes singroboensis Cote d'lvoire, Ghana

Entandrophragma angolense Cameroon, Cote d'lvoire, Kenya, Liberia

Entandrophragma candollei Cameroon, Cote d'lvoire, Liberia

Entandrophragma cylindricum Cameroon, Cote d'lvoire, Uganda

Entandrophragma utile Cameroon, C6te d'lvoire, Liberia

Eusideroxylon zwageri Philippines, Indonesia (Java)

Fagraea fragrans Philippines, Myanmar, Vietnam

Funtumia africana Ghana, Uganda

Chrysophyllum delevoyi Cameroon, Cote d'lvoire

Chrysophyllum perpulchrum Cameroon, Cote d'lvoire

Gonystylus bancanus Malaysia (Peninsular), Philippines
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Taxa Country or state where recorded as threatened

Guarea cedrata Cote d'lvoire, Liberia, Uganda

Cuarea thompsonii Cote d'lvoire, Liberia

Guibourtia ehie Cameroon, Cote d'lvoire

Hallea ledermannii Benin, Cote d'lvoire

Haplormosia monophylla Cote d'lvoire, Liberia

Hopea apiculata Myanmar, Malaysia (Peninsular), Thailand

Hopea brachyptera Indonesia (Sumatra), Philippines

Hopea chinensis China (Guangxi), Vietnam

Hopea coriacea Borneo, Malaysia (Peninsular)

Hopea hainanensis China (Hainan Island), Vietnam

Hopea helferi Cambodia, Thailand, Malaysia (Peninsular)

Hopea kerangasensis Malaysia (Peninsular, Sarawak), Indonesia (Sumatra)

Hopea latifolia Brunei, Malaysia (Peninsular, Sarawak)

Hopea mesuoid.es Brunei, Malaysia (Sarawak)

Hopea micrantha Brunei, Malaysia (Sabah, Sarawak)

Hopea mollissima China, Vietnam

Hopea nervosa Malaysia (Peninsular, Sabah, Sarawak), Indonesia

(Sumatra)

Hopea nutans Brunei, Indonesia (Kalimantan), Malaysia (Peninsular,

Sabah, Sarawak)

Hopea oblongifolia Myanmar, Thailand

Hopea pachycarpa Malaysia (Peninsular, Sarawak)

Hopea pedicellata Cambodia, Thailand, Indonesia (Kalimantan), Malaysia

(Sabah, Sarawak)

Hopea pierrei Cambodia, Vietnam

Hopea plagata Malaysia (Sarawak), Philippines (Mindanao, Mindoro)

Hopea semicuneata Borneo, Malaysia (Peninsular), Indonesia (Sumatra)

Hopea sphaerocarpa Indonesia (Kalimantan), Malaysia (Sarawak)

Hopea tenuivervula Brunei, Malaysia (Sabah, Sarawak)

Hopea vaccinifolia Brunei, Malaysia (Sabah, Sarawak)

Hopea wightiana India (Karnataka, Kerala, Tamil Nadu)

Intsia bijuga Indonesia, Malaysia (Peninsular)

Intsia palembanica Indonesia, Philippines

Khaya anthotheca Cote d'lvoire, Liberia, Uganda

Khaya grandifoliola Benin, Uganda

Khaya ivorensis Cameroon, Cote d'lvoire, Liberia

Khaya senegalensis Benin, Uganda
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Taxa Country or state where recorded as threatened

Koompassia excelsa Indonesia, Philippines

Leea philippinensis Philippines, Taiwan

Lovoa trichilioides Cameroon, C6te d'lvoire, Liberia

Lumnitzera littorea China (Hainan Island), Philippines

Lumnitzera racemosa Philippines, Taiwan, S. Africa (widespread tropical

distribution)

Mammea africana Cameroon, Cote d'lvoire

Mangifera macrocarpa Indonesia (Kalimantan), Malaysia (Sabah)

Manglietia insignis China, India (Sikkim)

Mansonia altissima xdx.altissima Benin, Cameroon

Merrillia caloxylon Thailand, Malaysia, Indonesia (Sumatra)

Microberlinia brazzavillensis Congo, Gabon

Milicia excelsa Benin, Cote d'lvoire, Ghana, Kenya, Zimbabwe

Nageia wallichiana Malaysia (Peninsular), Philippines

Nauclea diderrichii Cameroon, Ghana

Neobalanocarpus heimii Thailand, Indonesia

Nesogordonia papaverifera Benin, Sierra Leone

Ocotea usambarensis Kenya, Uganda

Olea hochstetteri Cote d'lvoire, Uganda

Parashorea chinensis China, Vietnam

Parashorea globosa Malaysia (Peninsular)

Parashorea lucida Indonesia (Kalimantan, Sumatra), Malaysia (Sarawak)

Parashorea macrophylla Brunei, Malaysia (Sarawak)

Parashorea stellata Indo-China, Myanmar

Pericopsis elata Cameroon, Cote d'lvoire, Ghana

Pericopsis mooniana Indonesia, Malaysia (Peninsular, Sabah)

Pisonia umbellifera Philippines, Taiwan (widespread tropical distribution)

Podocarpus neriifolius Malaysia (Peninsular, Sabah), Vietnam, Nepal

Pometia pinnata Philippines, Taiwan (widespread tropical distribution)

Populus ilicifolia Kenya, Tanzania

Pterocarpus indicus Indonesia, Malaysia (Peninsular, Sabah), Philippines

Pterocymbium tinctorium Indonesia, Philippines

Pterygota bequaertii Cote d'lvoire, Ghana

Schrebera arborea Ghana, Kenya

Shorea acuminatissima Indonesia (Kalimantan), Malaysia (Sabah)

Shorea andulensis Brunei, Malaysia (Sarawak)
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Taxa Country or state where recorded as threatened

Shorea asahii Brunei, Malaysia (Sabah, Sarawak)

Shorea assamica ssp. koordersii Indonesia (Moluccas, Sulawesi), Philippines (Luzon,

Mindanao)

Shorea assamica ssp. assamica China (Yunnan), India, Myanmar

Shorea assamica ssp. globifera Indonesia (Moluccas, Sumatra, Sulawesi) Philippines,

Borneo

Shorea balanocarpoides Malaysia (Peninsular), Indonesia (Sumatra)

Shorea biawak Brunei, Malaysia (Sarawak)

Shorea blumutensis Malaysia (Peninsular), Indonesia (Sumatra)

Shorea bracteolata Singapore, Indonesia (Sumatra)

Shorea bullata Brunei, Malaysia (Sarawak)

Shorea carapae Indonesia (Kalimantan), Malaysia (Sarawak)

Shorea curtisii Thailand, Borneo, Indonesia (Sumatra)

Shorea dealbata Malaysia (Peninsular, Sarawak), Indonesia (Sumatra)

Shorea falcifera Malaysia (Peninsular, Sarawak), Indonesia (Sumatra)

Shorea falciferoides Philippines, Borneo

Shorea foxworthyi Thailand, Malaysia, Indonesia (Sumatra)

Shorea glauca Thailand, Malaysia, Indonesia (Sumatra)

Shorea grarissima Borneo, Myanmar, Malaysia (Peninsular, Sabah),

Singapore, Indonesia (Sumatra)

Shorea guiso Thailand, Indonesia (Sumatra)

Shorea henryana Cambodia, Laos, Myanmar, S. Vietnam

Shorea hypochra Cambodia, Thailand, Vietnam

Shorea hypoleuca Indonesia (Kalimantan), Malaysia (Sabah, Sarawak)

Shorea inaequilateralis Brunei, Malaysia (Sarawak)

Shorea inappendiculata Indonesia (Kalimantan), Malaysia (Sarawak, Sabah)

Shorea isoptera Brunei, Malaysia (Sabah, Sarawak)

Shorea johorensis Malaysia (Peninsular, Sarawak), Indonesia (Sumatra)

Shorea kunstleri Indonesia (Kalimantan, Sumatra), Malaysia (Peninsular,

Sabah)

Shorea ladiana Brunei, Malaysia (Sarawak)

Shorea laxa Brunei, Malaysia (Sarawak)

Shorea longiflora Brunei, Indonesia (Kalimantan), Malaysia (Sarawak)

Shorea macrantha Malaysia (Peninsular, Sarawak), Indonesia (Sumatra)

Shorea macroptera ssp. macroptera Thailand, Indonesia, Singapore

Shorea materialis Brunei, Malaysia (Peninsular, Sarawak), Indonesia

(Sumatra)
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Taxa Country or state where recorded as threatened

Shorea ochrophloia Malaysia (Peninsular), Indonesia (Sumatra)

Shorea pachyphylla Brunei, Malaysia (Sarawak)

Shorea peltata Borneo, Malaysia (Peninsular) Indonesia (Sumatra)

Shorea richetia Indonesia (Kalimantan), Malaysia (Sarawak)

Shorea robusta China, Bhutan, India (Assam, Sikkim)

Shorea roxburghii Cambodia, S. Laos, S. Vietnam

Shorea rynchocarpa Brunei, Malaysia (Sarawak)

Shorea slootenii Indonesia (Kalimantan), Malaysia (Sabah)

Shorea superba Brunei, Malaysia (Sabah, Sarawak)

Shorea xanthophylla Brunei, Indonesia (Kalimantan), Malaysia (Sabah)

Symphonia globulifera Benin, Cote d'lvoire (widespread tropical distribution)

Trichadenia philippinensis Indonesia, Philippines

Triplochiton scleroxylon Benin, Nigeria, Cameroon

Vatica brunigii Indonesia (Kalimantan, Sumatra)

Vatica chartacea Indonesia (Kalimantan), Malaysia (Sabah, Sarawak)

Vatica chinensis India (Karanataka), Sri Lanka

Vatica cinerea Cambodia, S. Vietnam

Vatica lanceaefolia India (Arunachal Prad, Assam, Bangladesh, Nagaland)

Myanmar

Vatica lowii Thailand, Indonesia (Sumatra)

Vatica maingayi Singapore, Malaysia (Sabah), Indonesia (Sumatra)

Vatica mangachapoi China (Guangxi, Hainan Island,) Thailand, Vietnam

Vatica maritima Brunei, Philippines, Indonesia (Kalimantan), Malaysia

(Sabah)

Vatica oblongifolia ssp. multinervosa Indonesia (Kalimantan), Malaysia (Sabah, Sarawak)

Vatica sarawakensis Indonesia (Kalimantan), Malaysia (Sabah, Sarawak)

Vatica stapfiana Thailand, Indonesia (Sumatra), India (Bihar)

Vatica teysmanniana Indonesia (Sumatra), India (Bihar)

Vatica venulosa Borneo, Malaysia (Peninsular), Indonesia (Sumatra)

Wallaceodendron celebicum Indonesia, Philippines

Xylocarpus moluccensis Philippines, American Samoa

Zanthoxylum rhetsa Indonesia, Philippines
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TIMBER SPECIES OF CONSERVATION CONCERN

African Species

The African timber trade accounts for around 8% of the total world market by volume. The export

trade is dominated by a relatively limited number of high value timber species which generally have

a widespread natural distribution. In the 1970s, Africa exported around 35 principal species with 10

accounting for 70% of the total trade (Erfurth and Rusche, 1976a). Increasing efforts have been

made to diversify the trade but there is still a strong reliance on the traditionally favoured species.

In contrast to the South East Asian timber trade, botanical species are generally marketed as

individual timbers rather than being grouped by similar characteristics for trade purposes.

The pressures of commercial exploitation on particularly valuable hardwood species have inevitably

led to a decline in their range and abundance. In certain African countries various timber species

are considered to be close to commercial extinction. Biological extinction at a national level is,

however, generally unlikely as a result of timber exploitation alone unless the species is naturally very

rare and, for example, at the limits of its natural distribution.

Various studies have drawn attention to the potential loss of timber species within Africa. A paper

by Hedberg (1979), for example, records available information on the threatened plant species of

African countries. Hedberg points out that the distribution of most plant species within the continent

is insufficiently known and it is difficult to assess the overall degree of threat to individual species.

However, he considered that timber species are one of the groups for which categories of threat can

be relatively easily applied. Tree species recorded as Endangered because of their valuable timber

include 'almost the entire Meliaceae family in Liberia'.

A more comprehensive listing of African woody species of conservation concern is provided by FAO
(1984). This is the report of the Fifth Session of the FAO Panel of Experts on Forest Gene

Resources and includes an assessment of priorities for forest genetic resource conservation. For

around 30 major African industrial wood species, a priority rating is given for in situ and ex situ

conservation measures and also fcr exploration, evaluation and utilisation. The report draws

attention to the fact that in Ghana and Nigeria, 'Some of the most valuable commercial species,

Pericopsis elata, Gossweilerodendron balsamiferum, Lovoa trichilioides, Entandophragma utile, Nauclea

diderrichii, Terminalia ivorensis, T. superba, Antiaris africana, Triplochiton scleroxylon and Hallea

ledermannii, are threatened with extinction in their areas of natural distribution because of massive

exploitation.' The report also includes a list of endangered tree and shrub provenances, of which nine

are African timber species of major commercial importance. Data sheets on these nine timbers are

given in the Databook on endangered tree and shrub species and provenances (FAO, 1986). An
updated list of priority species for conservation activities is provided by FAO (1990)

Conservation status information is recorded for African Legumes by Lock (1989). Within this

checklist, species are recorded as timbers, including those which are of local importance only. For

each species, IUCN conservation categories are given. Most are recorded as 'not threatened', on the

basis of distribution data, but no attempt is made to assign categories at a national level.

Information from the above sources had been incorporated into the Tropical Timber Conservation

Database and supplemented by additional data collected during the present study. Information on

the conservation status of African timber species remains patchy. However there are sufficient data

to draw preliminary conclusions and to identify areas where further research may be needed.

In general, as would be expected, the number of timber species considered to be under threat is

considerably greater in countries with a long history of commercial timber exploitation and with high

deforestation rates than in countries with large unexploited forest resources. The same species which

are considered to be Endangered or Vulnerable in Cote dTvoire or Liberia, for example, are at

present not threatened in the Congo, and also presumably in other parts of Central Africa. It is

obviously necessary to consider endangered populations, or provenances in such cases where the

species are not threatened throughout their entire range. It is clear that where certain species such

as Afrormosia Pericopsis elata have been over-exploited in certain areas, the pressure will increase

in areas where the timber remains more abundant. Rietbergen (1988) has, for example, pointed out
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the highly selective exploitation of Pericopsis and Entandrophragma species in remote areas of Central

Africa such as parts of Cameroon and northern Congo.

As the commercial demand for species oi Khaya and Entandrophragma remains so high these groups

are worthy of particular conservation attention. The heavy over-exploitation of Khaya and other

valuable members of the Meliaceae family has been widely referred to in the literature. Case studies

for Khaya ivorensis and Entandrophragma angolense and cylindricum are provided in Part 4, and

Table 3 below summarises some of the available information on species within these genera.

Table 3

Entandrophragma and Khaya - summary of

available information

Entandrophragma

Main commercial

species

Distribution Conservation and legal status

E. angolense Tiama Angola, Cameroon, Congo,

Cote d'lvoire, Ghana, Guinea,

Kenya, Liberia, Nigeria, Sierra

Leone, Sudan, Uganda, Zaire

Cameroon R; C6te d'lvoire V;

Kenya E; Liberia E. Severe genetic

erosion noted in Nigeria. Depleted

in East Africa. FAO considers a

priority for in situ conservation.

Legally protected in Cote D'lvoire;

export in log form banned by

Ghana and Liberia.

E. candollei Kosipo Angola, Cameroon, Congo,

Cote d'lvoire, Ghana, Guinea,

Liberia, Nigeria, Zaire

Cameroon R; Cote d'lvoire V;

Liberia E. Legally protected in

Cote d'lvoire; export in log form

banned by Ghana and Liberia.

E. cylindricum

Sapele

Angola, Cameroon, Central

African Republic, Congo, Cote

d'lvoire, Ghana, Liberia,

Nigeria, Sierra Leone, Togo,

Uganda, Zaire

Cameroon V; Cote d'lvoire V;

Uganda C. FAO considers a

priority for in situ conservation.

Legally protected in Cote d'lvoire;

export in log form banned by

Ghana and Liberia.

E. utile Utile Angola, Cameroon, Congo,

Cote d'lvoire, Gabon, Ghana,

Nigeria, Sierra Leone, Uganda,

Zaire

Cameroon V; Cote d'lvoire V;

Liberia E. Need for conservation

noted in Nigeria. FAO considers a

priority for in situ conservation.

Legally protected in Cote d'lvoire;

export in log form banned by

Ghana and Liberia.

Other species

E. caudatum Botswana, Malawi,

Mozambique, Namibia,

S. Africa, Zambia, Zimbabwe

Legally protected in Mozambique

E. delevoyi Tanzania, Zaire, Zambia Threatened in Zaire (F. Malaisse in

Hedberg, 1979)

E. excelsum Burundi, Malawi, Rwanda,
Tanzania, Uganda

E. palustre Congo, Zaire
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Khaya

Species Distribution Conservation and legal status

K. anthotheca Angola, Cameroon, Central

African Republic, Cote

d'lvoire, Ghana, Guinea,

Nigeria, Sierra Leone,

Tanzania, Uganda, Zaire

Cote d'lvoire V; Liberia E; Uganda

V/nL Heavy exploitation is affecting

regeneration in Ghana. FAO
considers a priority for in situ

conservation. Legally protected in

Cote d'lvoire; export in log form

banned by Ghana and Liberia.

K. grandifoliola Angola, Benin, Cote d'lvoire,

Ghana, Guinea, Nigeria,

Sudan, Togo, Uganda, Zaire

Benin V; Uganda E. FAO
considers a priority for in situ

conservation. Legally protected in

Cote d'lvoire; export in log form

banned by Ghana.

K. ivorensis Angola, Cameroon, Cote

d'lvoire, Gabon, Ghana,

Liberia, Nigeria

Cameroon V; Cote d'lvoire V;

Liberia E. Subject to overlogging

in Ghana (Hawthorne in lift, 1989).

FAO considers a priority for in situ

conservation. Legally protected in

Cote d'lvoire. Export in log form

banned by Ghana and Liberia.

K. rtyasica Malawi, Mozambique,

Tanzania, Zaire, Zambia,

Zimbabwe

Depleted by exploitation in Malawi,

Mozambique and Zambia. FAO
considers a priority for in situ

conservation.

K. senegalensis Benin, Burkina Faso,

Cameroon, Chad, Cote

d'lvoire, Gambia, Ghana,

Guinea, Guinea Bissau, Mali,

Niger, Nigeria, Senegal, Sierra

Leone, Sudan, Togo, Uganda

Benin V; Uganda E. Losses

recorded in Niger. FAO considers

Endangered in northern parts of its

range and populations in danger of

genetic erosion in W. Africa; in

need of in situ conservation.

Protected by national legislation in

Chad, Gambia, Niger and Senegal,

and also under the Agreement on

the Joint Regulations on Fauna and

Flora signed by Cameroon, Chad,

Nigeria and Niger.

Sources; FAO (1986; 1990); TTC database
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Asian Species

South East Asia is the dominant source of tropical timber in international trade. One single family,

the Dipterocarpaceae, supplies 80% of the timber exported from the region. The consequences of this

trade on the conservation status of dipterocarp species are discussed below.

The dipterocarp timbers are traded under broad groupings and therefore the total number of species

involved in international trade is difficult to assess. According to Erfurth and Rusche (1976b) in

their marketing study of South East Asian wood species, 290 dipterocarps are considered to be

commercial with a further 88 classified as lesser used species. The nomenclature used in this list is,

however, outdated and so it can only be used as an approximation of the number of species involved.

The same source lists 310 non-dipterocarp commercial timber species and 376 lesser used species.

For South East Asia, grouping of non-dipterocarp timber species also occurs for trade purposes so

that again it is usually difficult to identify the actual botanical species in trade. Timbers exported

from Peninsular Malaysia, for example, include named hardwoods which comprise entire genera, such

as Bintangor Calophyllum spp., or botanical families, such as Kedondong Burseraceae, Nyatoh,

Sapotaceae, Medang Lauraceae and Penarahan Myristiciaceae. Information on some of the main

timber genera of Peninsular Malaysia traded as groups is given in Table 48. Individual species in

these groups are difficult to identify in the field and there would be no benefit in doing so for

commercial purposes. The species are not subject to differential logging pressures, except where they

are concentrated in areas subject to heavy logging. It is possible that the rarer, more localised,

species may become endangered by logging for general timber production and, of course, such species

may be lost by general forest clearing. Given the present level of knowledge it may only be possible

to speculate on the conservation status of individual species. Tho (in litt, 1989), for example, points

out that in Malaysia, 'Except for a handful of forest botanists in the country, there are no others who

are competent enough to identify trees to their botanical species - hence there is uo monitoring in

the wild'. This is no doubt true for other countries in the region.

In Indonesia dipterocarps dominated the timber trade until about ten years ago but now a much

wider range of timber species is traded. The decline of species in genera such as Canarium,

Coelostegia, Dialium, Dillenia, Litsea, Lophopetalum, Myristica, Pofyalthia, Sindora, and Swintonia has

been noted (Kostermans pers. comm., 1990). These genera, with the exception of Coelostegia and

Pofyalthia, are also important in the Malaysian trade.

Assigning conservation categories for South East Asian timber species is hampered by lack of detailed

botanical and ecological knowledge but where deforestation has proceeded to such an extent that

little forest remains, there may be an assumption that the majority of commercial timbers are under

threat. This viewpoint has been put forward by experts contacted in the Philippines. The number

of species threatened with extinction may not in reality be significantly greater than in other parts

of South East Asia but the number of timbers listed as threatened certainly reflects the concern of

local botanists and foresters.

Certain high-value timber species are sought after in the region to supply quality hardwoods or to

supply other specific needs. It is easier to assess the conservation status of these species and to

suggest specific conservation measures.

Attention has been drawn to the vulnerability of some important timbers of the Leguminosae, for

example in a study by the National Academy of Sciences (1979). The species highlighted in this study

are in the genera Dalbergia, Intsia, Pericopsis and Pterocarpus and the research for the present project

has revealed the continuing concern about particular species of the genera at a national level. The
country sections mention these species and the case studies provide further information. Other
timbers identified for concern throughout South East Asia include species ofAgathis and Podocarpus

(Whitmore and Burgess pers. comm., 1990). Agathis species are highly sought after for timber
wherever they occur, usually in small pockets of forest, and are threatened by logging at all accessible

locations. Agathis does not regenerate freely and logging is likely to damage regeneration. The
commercial timbers Podocarpus amarus (Prumnopitys amara), Podocarpus blumei (Nageia wallichiana),
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Podocarpus neriifolius and Podocarpus rumphii are likewise under considerable threat. Certain species

of Podocarpus are placed in separate genera in the recent Flora Malesiana account and the new
names are given in brackets above.

The FAO Panel of Experts of Forest Genetic Resources has assessed priorities for forest genetic

resource conservation in South East Asia. For around 40 species and genera, priority ratings for in

situ and ex situ conservation are given in FAO (1984). Genera which are considered to be priorities

for in situ conservation include Agathis, Dipterocarpus, Heritiera, Intsia, Palaquium, Parkia, Pterocarpus

and Shorea. The Endangered species list in the same report includes very few species of South East

Asia, with only Tectona hamiltoniana, occurring in Myanmar, and Tectona philippinensis in the

Philippines, together with the two Araucaria spp. of Papua New Guinea. Data sheets on these species

are included in FAO (1986).

A revised version of FAO's species priority listing has recently been published (FAO, 1990). This

includes some additional genera, mainly of fruit trees, some of which also yield timbers.

Dipterocarpaceae

The Dipterocarpaceae comprises over 500 species in 16 genera. Of these, two genera with about 20

species occur in Tropical Africa and a monotypic genus has been discovered in South America. All

the remaining species are found in South and South East Asia. The family is of immense economic

importance, accounting for at least 60% of the South East Asian timber trade. It has been estimated

that a quarter of the world's timber comes from dipterocarps (Jacobs, 1978). All large dipterocarps

(and most smaller ones) have useful timber. The combination of dense stocking and large-sized trees

gives dipterocarps an extremely high timber volume and hence commercial value per hectare

(Whitmore, 1989). Dipterocarps comprise about 80% of the growing stock in the Philippines and

Sabah, 50% in Sarawak and around the same in Kalimantan, and 43% in Peninsular Malaysia (Rao,

1982). The main timber genera in trade are Keruing Dipterocarpus, Kapur Dryobalanops, Meranti

Shorea and Parashorea.

The main concentration of dipterocarp species diversity is in the rain forests of Malesia (Sumatra,

Malaya, Borneo and Philippines) where 380 species, 77% of the total family, are found. In this region

the dipterocarps are often dominant and the dipterocarp forests are heavily logged for timber. The

island of Borneo has just over half the total amount of dipterocarp species, and 55% of these species

are endemic. The Brunei/Sarawak refugium, which has a high general level of tree species endemism,

is the centre of dipterocarp species diversity.

South Asian dipterocarps (of Bangladesh, India, Myanmar, Nepal and Sri Lanka) account for about

16% of the total species. Thailand has around 66 species. In general, Thailand, Myanmar, southern

China, and Indo-China have few endemic species confined to each country, but almost half their

species are endemic to the region.

Dipterocarp species occupy a wide range of habitat and soil types in different climates and, as Jacobs

(1981) points out, the family holds potential for forestry under a very broad spectrum of

circumstances. However, the long-term potential is under threat, because the dipterocarps are

generally species of primary rain forests.

In South Asia the majority of species, with the exception of Sal Shorea robusta, were not utilised and

remained in undisturbed forests until about 150 years ago. Since that time plant formations

dominated by dipterocarps have virtually all been degraded or replaced as a result of clearance for

agriculture and horticulture, excessive removal of commercially useful timber and alteration by

inadequate management systems. By the time of the First World War the dipterocarp forests were

established as a source of useful timbers and few attempts have been made to propagate the timber

species (FAO, 1985).
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The consequences of forest degradation and conversion on dipterocarp species in general are

described by Jacobs (1981) as follows:

'If the loggers and agriculturists have their way, the dipterocarp resource of Ceylon, Malaysia,

Indonesia, and the Philippines will be depleted in the next twenty years i.e. less than 35 years after

the 'timber boom' started, i.e. in less than one millionth of the time it took the forests to evolve. As

I see it, a considerable part of the dipterocarp diversity is in acute danger of being wiped out The

prime responsibility for this to happen or not to happen rests with the governments of Sri Lanka,

Malaysia, Indonesia and the Philippines. Also the resource in parts of India is reported to be in great

peril.'

As Jacobs foresaw, the timber boom declined and during the 1980s the world economic recession,

timber export restriction and logging bans greatly reduced rates of dipterocarp forest exploitation.

Nevertheless, deforestation continues due to a variety of factors. Ashton (1989) points out that

virtually all forest below 1000 m in Malaysia, Indonesia and the Philippines outside protected areas

has been allocated for exploitation to logging concessionaires. 'All lowland tropical forests of the

region, excepting those in well managed national parks outside drought prone areas, are threatened

with conversion within the next one to two decades, and eventually with destruction.'

The conservation status of dipterocarp species

The collection of data on the conservation status of dipterocarp species for the present study is

described in Pan 1 of the Report. Lists of species threatened at a national level are included in the

country sections to this report. The country sections also note the various references in the literature

to over-exploited dipterocarp species.

Rarity of individual dipterocarp species is noted in published accounts of the family, notably the

family account in Flora Malesiana but no previous comprehensive listings of the conservation status

of dipterocarp species are known. The possibility of assessing the conservation status of dipterocarp

species has, however, been suggested by Roche and Hamann (1985) by comparing their known

distribution pattern and knowledge of the extent to which the species aie disappearing. The

assessment for the present study is based largely on the personal expertise of Professor P. Ashton.

His assessments for the species in various countries have been confirmed by local botanists, with

general agreement on the situation, for example, in the Philippines and Thailand. The Tropical

Timber Conservation Database currently holds records of 286 dipterocarp taxa with their distribution

at a national and/or state level. Of these, 137 are considered to be not threatened at a global level,

although they may be threatened in some countries, and 117 have world threatened categories.

In addition to annotating dipterocarp species with IUCN conservation categories, Ashton has added

notations for the rarer species indicating the type of threat. It is therefore possible to draw some
general conclusions on the factors threatening the extinction of dipterocarp species.

In general there is a core of very abundant dipterocarp species which are widespread and not

currently of conservation concern. At a national level, for example in the Philippines, there are only

a few species which provide a readily available volume of logs, i.e.: Shorea almon, S. palosapis,

S. polyspermy S. contorta, S. falciferoides, S. negrosensis; Parashorea malaanonan, marketed as

'Philippine Mahogany"; Dipterocarpus gracilis, D. grandiflorus, and D. validus. Other dipterocarp

species are not abundant and can be considered Vulnerable (Rojo in litt, 1990). It should be noted,

however, that even some of the above relatively abundant species such as Shorea falciferoides are

already considered by Ashton to be Vulnerable in the Philippines.

As Wyatt-Smith (1987) points out, the dipterocarp forests of South East Asia are amenable to

management for high quality timber while retaining their inherent biological diversity. However, it

is widely acknowledged, for example in the study of natural forest management conducted for ITTO
(Poore, 1988), that management systems are generally inadequate to secure permanent forest cover
for sustained timber production. The effect of logging generally is to increase the area of the gap
phase within the production forest and to decrease the area of the mature phase. As Ashton (1989)
points out, 'Inevitably, mature phase populations will decline in density, so that those species which
require longer than the felling cycle to reach sexual maturity and those whose population densities
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are already critically low in nature, will inevitably disappear, even in those forests which are most
carefully managed through natural regeneration.'

Table 2 lists the threatened dipterocarp species annotated by Ashton as slow growing species not

likely to reach reproductive age within a felling cycle. As such they can be considered to be species

directly threatened by logging operations. Kartawinata (pers. comm., 1990) points out that in

Indonesia all dipterocarp species in logging areas of Kalimantan, Sumatra and Sulawesi can be

considered directly threatened by logging because the felling cycle is too short. Size class regulations

are not followed and areas are re-logged too quickly.

The relative importance of these species in international trade is difficult to assess because

dipterocarps are not generally marketed as individual species but by timber groupings based on

similar timber characteristics such as specific gravity, colour and hardness. Some of the threatened

species are, however, included in standard lists of commercial timbers both by counties of export and

import. Examples of threatened dipterocarp species mentioned by specific name in the British

Standards list of commercial timbers (British Standards Institute, 1974) include: Shorea

acuminatissima, a species of the Yellow Seraya group; Shorea glauca, a species traded as Balau; and

Shorea superba, traded as Selangan Batu.

In general, the majority of species are threatened by forest conversion i.e. the replacement of forest

by other land use systems and habitat degradation. Endangered species are strongly concentrated in

particular localities of habitats. Strategies for the conservation of dipterocarp species should

obviously take account of this factor.

The main forum for the discussion of dipterocarp conservation has been the International Working

Group on Dipterocarpaceae which has convened three international round table conferences. At
these meetings there have been calls for strong measures to conserve the genetic diversity of the

Dipterocarpaceae. Jacobs (1981) stressed the need for a network of strict nature reserves where

logging would be totally banned and research facilities would be developed. He suggested the need

for reserves in each major river basin and also the extension of systems such as the Virgin Jungle

Reserve (VJR) network of Peninsulai Malaysia.

VJRs are small areas protected within managed forest reserves set aside for research, the

establishment of seed plots and protection of endangered tree species. The VJRs tend to be

vulnerable because of their small size but, with adequate protection against shifting cultivation and

with buffer zones where exploitation is controlled, similar 'pocket' reserves could play a valuable role

in dipterocarp conservation. However, Halle and Kamil (1981) do not consider that a system similar

to VJR network would work in Indonesia. They point out that the economically important

dipterocarp species of Indonesia are restricted to lowland forests below 500 m. In contrast, the

forests reserves are nearly all restricted to high altitudes. Halle and Kamil stress the need for ex situ

conservation of the dipterocarps concentrating on the major commercial species. Daryadi (1981)

suggested the establishment of small genetic resource conservation areas within timber concessions

in Indonesia as a means of dipterocarp conservation.

Although there may be a need for species conservation measures for individual species, the

dipterocarps are such an important component of the forests of South East Asia that their

conservation cannot be detached from the conservation of the entire forest resource. A preliminary

attempt has been made during the present study to locate and record information on the presence

of threatened timber species within protected areas. As far as possible information on presence in

protected areas has been added to the TTC database. Furthermore, Ashton has annotated certain

dipterocarp species where secure populations are known.
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Table 4

Dipterocarp species threatened by exploitation

Species Commercial

group

Country where threatened IUCN
cate-

gory

Hopea coriacea Borneo, Malaya V

Shorea asahii Balau Sabah, Sarawak, R

Shorea beniongensis White Meranti Pen. Malaysia V

Shorea ciliata Balau Pen. Malaysia V

Shorea collina Red Balau Pen. Malaysia V

Shorea blumutensis Yellow Meranti Pen. Malaysia Sumatra V

Shorea foxworthyi Balau Kalimantan, Pen.

Malaysia, Sabah, Sarawak,

Sumatra, Thailand

V

Shorea falcifera Balau

(considered an

LKSin
Indonesia)

Pen. Malaysia

Sarawak

Sumatra

V

Shorea falciferoides Balau Borneo, Philippines V

Shorea farinosa White Meranti Myanmar, Thailand V

Shorea flemimichii Red Meranti Brunei, Sarawak V

Shorea geniculata Balau Brunei V

Shorea hypoleuca Balau Kalimantan, Sabah,

Sarawak

nt

Shorea inaequilateralis Red Balau Brunei, Sarawak V

Shorea inappendiculata Balau Kalimantan, Sabah, •

Sarawak

V

Shorea induplicata Balau Kalimantan, Sarawak E

Shorea isoptera Balau Brunei, Sabah, Sarawak V

Shorea ladiana Balau Brunei, Sarawak V

Shorea pachyphylla Red Meranti Brunei, Sarawak V

Shorea pallescens Sri Lanka E

Shorea superba Sabah, Sarawak V
Vatica javanica Java, Kalimantan E
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Speciality Timbers

The majority of international trade in tropical timber is in general utility woods. A relatively small

proportion is in high value, speciality timbers traded for their distinctive appearance and other

specific characteristics. Highly prized cabinet and veneer timbers have been selectively exploited for

centuries and are amongst the most endangered of tropical timber species, as are some of the

distinctive timbers used in wood turning.

The trade

In general it is difficult to obtain detailed information on trade in speciality timbers. These are not

usually the concern of timber trade organisations which deal with the general utility woods. It has not

proved possible to track the patterns of trade in speciality timbers for the present study but some

broad features of the trade have been noted.

It has been suggested that Japan is the main market for high value woods such as Pericopsis mooniana

and Diospyros celebica. Information has been sought on the range of timber species offered within

Japan but only very limited information has so far been obtained.

In the USA an increase in the number of speciality timbers available on the market has been noted

and also a significantly increased number of small importers breaking into the business (Cantwell in

litt., 1990). Prices have generally remained stable although some very expensive woods have become

available in the trade in recent years. This is thought to be partly owing to increased demand for

for fine hand-crafted products. Wholesale prices over the past five years have reached S18 per pound

for Pink Ivory Berchemia zeyheri, $5 per pound for Madagascar Rosewood and $4 per pound for

various Ebonies.

WWF-Germany has compiled a list of timber species available in trade, with indications of their

conservation status. This notes the availability of speciality timbers such as Dalbergia spp. and

Diospyros spp. within the country.

The UK has several Arms specialising in the fine timber trade. Catalogues from these firms were

obtained during the present study to ascertain the range of species available and additional

information has been sought from traders on the source and supply of rare timber species. The

speciality timbers included in UK trade catalogues are noted in Table 5.

In general there has been considerable concern among wood workers about the problems of tropical

deforestation. In the UK for example, the Association of Woodusers against Rainforest Exploitation

(AWARE) has been formed and in the USA the Woodworkers Alliance for Rainforest Protection

(WARP).

One of the responses of the trade has been to publish information on the sources of the timber

offered. Both the speciality timber traders and wood workers contacted during the present study have

been very interested in the pre-project work and have freely provided useful information. The supply

of speciality timbers is one area which is clearly worthy of further attention.

There have been frequent requests for information from timber users on the botanical status of

speciality timber species in various countries. To give one example, there has been concern about

the import into the USA of Pink Ivory Berchemia zeyheri, a southern African timber and the

possibility that it was being smuggled into the country. Information has been obtained from Nature

Conservation Authorities in the Republic of South Africa on the conservation status and felling

regulations relating to this species and provided to the wood user and conservation agencies in the

USA

Conservation status

Some of the decorative timbers of conservation concern in Africa and South East Asia have already

been mentioned, for example Pterocarpus spp. The conservation status of others is recorded in the

country sections. The decline in species traditionally used in furniture manufacture in the Philippines
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is, for example, mentioned on p. 186. Furthermore, several of the species case studies relate to

highly-prized timbers, for example, those for Pericopsis mooniana and Diospyros celebica.

Brief notes on a number of the speciality timbers are provided in Table 5. Information on the

conservation status of species in trade is summarised in Table 6.

Table 5

Notes on some speciality timbers available in trade

Species Distribution Trade and utilisation Conservation status

Brachystegia fleuryana

Zebrano/Zebrawood

W.Africa distinctive wood not heavily used because

it warps easily, in USA price nearly

doubled several years ago

Chloroxylon swietenia

Salinwood

India, Sri Lanka; a

dry zone timber of Sri

Lanka.

exported from Sri Lanka since latter part

of 19th century, now used domestically for

railway sleepers; Sri Lanka given as a

source for the wood in UK trade; mainly

used for veneer in USA In German trade

now scarce in Sri

Lanka

Copaifera salikounda

Etimoe

West Africa, Cdte

d'lvoire, Liberia

in German, US and UK trade West Africa, Cote

d'lvoire V,

Liberia R

Dalbapa bariensis

Burmese rosewood

Thailand

D. cochinchinensis Thailand, Indochina,

evergreen forests

threatened in

Thailand,

Vietnam E

D. latifolia

Indonesian

Rosewood/Indian

Rosewood

Indian subcontinent;

wood from

plantations in

Indonesia

in German and US trade; decorative wood

for furniture and cabinet work; in USA
used in form of veneer

in situ conservation

considered a

priority in India by

FAO

D. melanoxylon

African Blackwood

widespread in Africa;

savanna species.

in USA mainly used for woodwind

instruments; in German trade; some wood

in UK from planted trees in Zimbabwe

protected by law in

Senegal and

Mozambique

D. sissoo Sissoo indigenous to

northern India, Nepal

and Pakistan; widely

planted.

in situ conservation

considered a

priority in India by

FAO

Daarium senegalense

Bodo
West Africa in German trade; Mahogany substitute Cote d'lvoire V

Ghana I

Guihounia demeusei

Bubinga

Central Africa popular substitute for Rosewood;

increasing availability in USA; in German
trade

Guibouniii ehie

Hyedua
West to Central

Africa

fine furniture, decorative veneers, turnery

exported by Gabon

Cameroon V, Cflte

d'lvoire V
Haplormosia

monopylla Idewa

Cote d'lvoire, Liberia in German trade Cote d'lvoire R,

Liberia R
Hardwickia binata

Anjan

India used both for construction and

ornamental work

in situ conservation

considered a

priority by FAO
Lovoa klameana

African Walnut = L.

trichilioides.

West Africa, Sierra

Leone to Gabon
furniture, decorative veneers, joinery

exported by Gabon, Zaire

Cote d'lvoire E,

Liberia V

Meianorrhoea

(=Gluu) laccifera

Rengas

Vietnam V

Microberlinia

bisulcata Zebrano

Cameroon in German trade Cameroon V
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Species Distribution Trade and utilisation Conservation status

Microberlinia

brazzavillensis

Zebrano

Gabon, Congo decorative veneers, turnery, ski

manufacture; exported by Gabon, Congo;

in German trade

Congo V/nt, Gabon

R. Restricted

regeneration

Milleuia laurenm

Wenge
Cameroon, Congo,

Zaire

Zaire is a major source for European

market; exported by Gabon, Congo. UK
market is small; in USA a popular

substitute for Ebony; in German trade

Cameroon (I), rare ;

in parts of Congo

Paraberlinia

(=Tetraberlinia)

bifoliolata Beli

Angola, Cameroon,

Gabon, Equatorial

Guinea, Zaire

in German trade

Paicopsis data

Afromosia

see case study

Pterocarpus angolensis

Muninga
Southern Africa, dry

open woodlands. East

and Central Africa

used for furniture, fine joinery, decorative

veneer, turnery; one of Africa's most

valuable timbers

in situ conservation

considered a

priority by FAO

P. dalbergioides

Andaman Padouk

Andaman Islands one of most sought after tropical timbers;

very litle offered in USA
in situ conservation

considered a

priority by FAO

P. indicus

Nana/Rosewood
South East Asia commonly planted as a wayside tree and

could be developed as a plantation timber

species; has been used to make crates in

Japan; in German trade; a major import

to Australia; veneer available in USA but

expensive

Philippines V,

Malaysia I,

Indonesia I; in situ

conservation

considered a

priority by FAO

P. soyaudi

African Padouk

West Africa in USA used only for decorative veneer Cameroon V; in

situ conservation

considered a

priority by FAO

S. fistuloides

Pau Rosa

Cflte d'lvoire to

Congo. Rain forest

species

in German trade

used for veneer and turnery

C6te d'lvoire R

S. madagascariensis

Pau Rosa

Africa

widespread

in German trade

Terminalia akaa

Indian Laurel

India, Myanmar one of the most valuable woods of India;

used for furniture, panelling, veneer

T. tomentosa India and Myanmar

widespread

Source of information: compiled from UK speciality wood catalogues. Comments have been added from wood users in USA.

Availability in the German trade is based on a list prepared by WWF-Germany using DIN 4076 (German industry standard),

part 1. 1985.

The genus Diospyros

Particular attention has been paid to Diospyros spp. because of their high profile as valuable timbers

and their long history in commerce. No attempt has been made to carry out a comprehensive review

of the conservation status or trade in Ebony species but the information available to WCMC is

summarised here. There are about 475 species of Diospyros distributed throughout the tropics.

WCMC holds conservation categories for over 100 species. For example, out of 17 species of the

genus which are endemic to Mauritius, Rodriguez and Reunion, at least ten are extinct or

endangered. The majority of threatened Diospyros species do not yield timber, however, and only

around 20 have been significant as a commercial source of timber. The major commercial Ebony in

trade, Diospyros ebenum, is obtained from India and Sri Lanka. It is now scarce in Sri Lanka because

of heavy exploitation (de S. Wijesinghe et al, 1990).

Madagascar and Mauritius have also been suppliers of Ebony for the international market Ebony

from Madagascar has recently reappeared in the US market. Around 100 species of Diospyros occur

on the island. In Mauritius the true Ebony D. tessellaria, originally thought to be D. ebenum, is still

fairly plentiful according to White (pers. comm., 1990) but only small trees remain. It is recorded
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on the island. In Mauritius the true Ebony D. tessellaria, originally thought to be D. ebenum, is still

fairly plentiful according to White (pers. comm., 1990) but only small trees remain. It is recorded

in the Tropical Timber Conservation database as Vulnerable. All species of Diospyros are protected

in Mauritius by the Forests and Reserves Act 1983. In general throughout India, Sri Lanka,

Madagascar and Mauritius, most mature Diospyros trees yielding valuable heartwood have been

removed. The young plants are valuable for local purposes, with the saplings used as building poles.

The local use of the saplings can be very damaging to regeneration.

In Thailand, Diospyros spp. are very important in the local economy, particularly for general purpose

construction timber and dyes. Some of the most valuable timbers are threatened because of the use

of seedlings for bonsai (White pers. comm., 1990).

In Peninsular Malaysia Diospyros spp. are generally small trees of forest undergrowth. There are 70

species, of which 28 are endemic; only about ten species regularly reach timber size. According to

Burkill (1966), five species are sources of Ebony in Malaya: D. bwcifolia, D. scortechinii, D. clavigera,

D. graciliflora and D. lucida. Large trees with black heartwood are not generally found and only one
species is sought after by the trade. According to Ng (1978), the pale-coloured wood "Kayu Arang"

produced by most Malaysian species is not in commercial demand. Diospyros spp., known as Kayu
Malan, are considered to be lesser known species which are likely to be brought into trade within 10-

15 years (Thang, 1990). Diospyros spp. are not well enough known within Peninsular Malaysia to

assign conservation categories (Whitmore pers. comm., 1990).

Elsewhere in South East Asia certain species have been heavily exploited and are now considered

threatened. A case study on D. celebica is provided in Part 4. Various species are considered to be

threatened in the Philippines and are listed in Table 6.

The two main commercial Ebonies of Africa are the widespread D. mespiliformis and D. crassiflora

which has a more restricted range in West and Central Africa. Virtually all big trees ofD. crassiflora

have been marketed except in remote areas and the species is considered to be threatened in several

countries, such as Cameroon and Congo. Diospyros mespiliformis is now considered to be threatened

in parts of its range. It is for example Vulnerable in Kenya, and very rare in Uganda. It is legally

protected in Mozambique and subject to annual felling quotas. At present the European demand for

African Ebony is limited because it is not a fashionable timber.

Table 6

Notes on conservation status and distribution of timber species in the genus Diospyros

Timber Species Distribution Trade and utilisation Conservation status

Diospyros bwcifolia Cambodia, Vietnam,

India, Indonesia,

Malaysia, New Guinea,

Thailand

house construction in

Indonesia, source of

Ebony

D. celebica (see case study) Sulawesi most trade with Japan;

available in German, UK
and US speciality timber

trade

Sulawesi R Indonesian

Government quota

D. clavigera Pen. Malaysia (endemic) source of Ebony common in lowland

primary forest in all states

of Pen. Malaysia

D. crassiflora Africa commercial species in

Congo, Cameroon and

Gabon; Zaire is main

exporter. Available in

UK, Germany

Cameroon V
Congo V/nt

at risk as a commercial

source of Ebony (White

pers. comm.); few large

trees remain in Nigeria

D. curranii Laos, Cambodia,

Indonesia, Philippines
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Timber Species Distribution Trade and utilisation Conservation status

D. diQTW S.E. Asia

D. discolor (= D. bUmcoi) Philippines, Taiwan

introduced to Java,

Malaysia,

native to Philippines.

Occasionally cultivated

elsewhere for 'mabolo'

fruits

Philippines E/V
Taiwan V

D. duronioides Sabah

D. ebenum India, Sri Lanka available in UK (from

Sri Lanka) and Germany

very rare in Sri Lanka

D. ferrea Africa, Australia,

Polynesia, S.E. Asia,

widespread

cabinet work world category nt

Cote d'lvoire V
Taiwan V
Zimbabwe R

D. filipaidula Cambodia, Malaysia,

Thailand, Vietnam

D. frutescens India, Indonesia, Pen.

Malaysia, Myanmar,

Thailand

used for construction in

Java

uncommon in primary

lowland forest in Pen.

Malaysia

D. paciliflora Borneo, Pen. Malaysia source of Ebony in Pen.

Malaysia

D. grandulosa India, Myanmar,

Thailand

cabinet work

D. hemwphrodiaca Cambodia, India,

Indonesia, Malaysia,

Myanmar

D. inclusa Philippines

D. kurui Andamans, Moluccas,

Pen. Malaysia, Myanmar,

Thailand

uncommon in Pen.

Malaysia

D. kmceifolia Borneo, Pen. Malaysia,

Sumatra, India,

Philippines

D. macrophyUa SJi Asia used for furniture in

Java

D. mariama S.E. Asia

D. mannorata S.E. Asia

D. mespiliformis Africa widespread Kenya V
Uganda I

legally protected in

Mozambique

D. mindanaensis Philippines

D. mollis S.E. Asia

D. monuma India through to

Australia

cabinet work Philippines E/V

D. muni S.E. Asia available in UK trade Vietnam E

D. niada S.E. Asia

D. nutans Pen. Malaysia (endemic) common in Pen. Malaysia

D. philippinensis Philippines available in UK trade Philippines V
subject to special felling

restrictions

D. pilosamhera a widespread and

variable S.E. Asian

species

Philippines E/V

subject to felling

restrictions

D. poncei S.E. Asia

D. pseudo-ebenum S.E. Asia used for construction in

Java
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Timber Species Distribution Trade and utilisation Conservation status

D. pyrrhocarpa Assam, Indonesia, Pen.

Malaysia, Philippines,

Thailand

D. quaesua Sri Lanka virtually extinct in Sri

Lanka

D. rufa Pen. Malaysia (endemic) common in Pen. Malaysia

D. rumphii S.E. Asia in German trade

D. sarua-minika Africa Congo I

C6te d'lvoire V

D. scortechinii Pen. Malaysia (endemic) source of Ebony common in Pen. Malaysia

D. siamensis Thailand

D. sumatrtma Indonesia, Pen. Malaysia,

Thailand

D. toposioides Borneo, Pen. Malaysia,

Thailand

scattered in Pen. Malaysia

Source of information: this list of Diospyros spp. has been compiled from UK trade catalogues (Erfurth and Rusche, 1976;

Lemmens el al, 1989)

References cited in Parts 1 and 2

Alder, D. (1989). Natural forest increment, growth and yield. In: Wong, J.L.G. (Ed.), Forest Inventory

Project Seminar Proceedings. March 1989, Accra. Overseas Development Administration (UK),

Ghana Forestry Department.

Ashton, P.S. (1981). Techniques for the identification and conservation of threatened species in

tropical forests. In: Synge, H. (Ed.) The biological aspects of rare plant conservation. J. Wiley &
Sons, Chichester pp. 155-178.

Ashton, P.S. (1989). In: Campbell, D.G. and Hammond, H.D. (Eds), Floristic inventory of tropical

countries. The New York Botanical Garden, Bronx, New York.

British Standards Institution (1974). Nomenclature ofcommercial timbers, including sources ofsupply.

BS 881 and 589. British Standards Institution, London.
Burkill, I.H. (1966). A dictionary of the economic products of the Malay Peninsula. 2nd Ed. Ministry

of Agriculture and Co-operatives, Kuala Lumpur.
Daryadi, L. (1981). The management and conservation of dipterocarps in Indonesia. The Malaysian

Forester 44 (2 & 3): 190-192.

Erfurth, T. and Rusche, H. (1976a). The marketing of tropical wood, A: wood species from African

tropical moist forests. FAO, Rome.
Erfurth, T. and Rusche, H. (1976b). The marketing of tropical wood, C: wood species from Southeast

Asian tropical moist forests. FAO, Rome.
FAO (1984). Report of the Fifth Session of the FAO Panel of Experts on Forest Gene Resources.

December 1981. FAO, Rome.
FAO (1985). Dipterocarps of South Asia. RAPA monograph 1985/4 RAPA Bangkok.
FAO (1986). Databook on endangered tree and shrub species and provenances. FAO Forestry Paper

77. FAO, Rome.
FAO (1990). Report of the Seventh Session of the FAO Panel of Experts on Forest Gene Resources.

December 1989. FAO, Rome.
HaI16, F. and Kami!, H. (1981). How to control the genetic erosion of commercial dipterocarp

timber. In: Halle, F. et al (Eds), Proceedings of Symposium. Forest regeneration in South East
Asia. BIOTROP Special Publication 13.

Hedberg, I. (1979). Possibilities and needs for conservation of plant species and vegetation in Africa.

In: Hedberg, I. (Ed.), Systematic Botany, Plant utilisation and Biosphere Conservation. Almqvist
and Wiksell International, Stockholm. Pp. 83-104.

Jacobs, M. (1978). Good Health to the Dipterocarps! The Paris Round Table Conference. FL Mai.
31: 3041-3047.

58



Lemmens, R.H.MJ., Jansen, P.C.M., Siemonsma, J.S. and Stavast, F.M. (Eds) (1989). Plant

resources ofSouth-East Asia. Basic list ofspecies and commodity grouping. Version 1. PROSEA
Project, Wageningen, the Netherlands.

Lock, J.M. (1989). Legumes ofAfrica. A check list. Royal Botanic Gardens, Kew.

National Academy of Science (1979). Tropical legumes resources for the future. National Academy of

Sciences, Washington DC.
Ng, F.S.P. (Ed.) (1978). Tree Flora of Malaya. A manual for foresters. Vol. 3. Malayan Forest

Records No. 26. Longman, Kuala Lumpur.
Ng, F.S.P. (1988). Forest tree biology. Chapter 9. In: Cranbrook (Ed.) Key Environments Malaysia.

Pergamon Press, Oxford.

Ng, F.S.P., Low, CM. and Mart Asri Ngah Sanah (1990). Endemic trees of the Malay Peninsula.

FRIM Research Pamphlet No. 106. Forestry Department, Kuala Lumpur.

Poore, D. (1988). Natural forest management for sustainable timber production. Vol. 1. ITTO pre-

project report. IIED, London.

Rao, Y.S. (1982). Forest exploitation in South East Asia. In: Tropical Forests. Source of Energy

through optimisation and diversification. Proceedings International Forestry Seminar 11-15

November 1980. Selangor, Malaysia. Pp. 13-26.

Rietbergen, S. (1988). Natural forest management for sustainable timber production. Vol. 2. Africa.

ITTO pre-project report. IIED, London.

Roche, L. and Hamann, O. (1985). Conservation of endangered tree species. Paper for DC World

Forestry Congress, Mexico City.

Thang, Hooi Chiew, (1990). Report prepared for Peninsular Malaysia for IIED/nTO study on the

ecological effects of bringing greater numbers of lesser known species into trade.

Whitmore, T.C. (1989). South East Asian tropical forests. In: Lieth, H. and Werger, M.J.A (Eds),

Tropical Rain Forest Ecosystems. Elsevier Science Publishers B.V., Amsterdam.

Wyatt-Smith, J. (1987). The management oftropical moistforestfor the sustainedproduction oftimber:

some issues. IUCN/IIED Tropical Forest Policy Paper No. 4, IUCN, Cambridge.

Correspondence and personal communications

P. Burgess, Laxfield, Suffolk, pers. comm., August 1990.

C. Cantwell, Oakhurst, California, in litt.

Dr W. Hawthorne, Ghana Forest Inventory Project, in litt., October 1989.

Professor AJ.H. Kostennans, BIOTROP, Bogor, pers. comm. November 1990.

Dr Kuswata Kartawinata, Unesco, Jakarta.

Dr J.P. Rojo, Chief Science Research Specialist, Forest Products Research and Development

Institute, Laguna, Philippines, in litt., July 1990.

Dr Tho Yow Pang, Forest Research Institute Malaysia, in litt., August 1989.

F. White, Department of Plant Sciences, University of Oxford pers. comm, May 1990.

Dr T. Whitmore, Department of Geography, University of Cambridge, pers. comm, August 1990.

59



60



PART 3

COUNTRY SECTIONS, AFRICA

Cameroon

Introduction

Cameroon is a major source of wood for the world market and currently ranks as the seventh largest

exporter of tropical wood. It is the third largest timber exporter in Africa. In terms of value,

industrial wood is the fourth major export item from Cameroon after petrol, coffee, and cocoa.

Wood exports account for 40% of industrial wood production. The total export value of timber

declined from 1984 to 1987, before increasing to 12.8% of the total value of exports in 1988/89.

The majority of wood consumed within Cameroon is used locally as fuel wood and charcoal. This

wood is from the savanna zone whereas industrial wood comes from high forest. Cameroon's total

industrial wood production doubled between 1973-75 and 1983-85 (Gartlan, 1989). Exploitation of

moist forests for timber historically concentrated on coastal areas, with a limited number of species

extracted for export, principally Azobe Lophira alata and Ilomba Pycnanthus angolensis. Lophira alata

remains one of the three most important timber species exported from Cameroon, together with

Triplochiton scleroxylon and Entandrophragma cylindricum. Current Government policy is to increase

logging and timber exports. The target for timber production is 4 million m3 annually by 2000 and

5 million m3 by 2010.

Institutional arrangements

Administration of forestry in Cameroon is the responsibility of the 'Direction des Forets' (DIRFOR)

of the Ministry of Agriculture. DIRFOR is responsible for coordination of various programmes

relating to forestry, preparation of regulations, application of legislation covering forest reserves and

control of forest exploitation. Two forestry agencies functioned under the Ministry of Agriculture:

Le Centre National de Developpement Forestier (CENADEFOR) was responsible for forest

inventory and development and also previously concerned with promotion of timber products; the

Office National de Regeneration des Forets (ONAREF) was responsible for forest regeneration to

increase productivity and other matters including reafforestation. CENADEFOR and ONAREF have

now been combined to form a single agency, Office National de Developpement des Forets

(ONADEF).

The Forest Resource

Extensive areas of lowland moist forest are found in the southern part of Cameroon interspersed with

areas of secondary grassland and cultivation. South of latitude 7°30'N there are two main formations,

closed evergreen and semi-deciduous forest, together covering 200 000 ha (about 42% of the

territory). The northern part of Cameroon has Sudanian woodland, with sub-Sahelian wooded

grassland in the extreme north. Mangrove forest occurs along the coast.

Moist forests occur in two of the four major biogeographical regions of Cameroon, the Afro-montane

and Guineo-Congolian (White, 1983). The Afro-montane vegetation, which has affinities with the

montane floras of eastern and southern Africa, covers a very limited area in Cameroon, i.e. less than

one per cent of the country's land area. The Guineo-Congolian vegetation consists of various forest

types as outlined by Gartlan (1989): Biafran forests, characterised by Caesalpiniaceae, and coastal

forest with Sacoglottis gabonensis and Lophira alata. These wet evergreen forests stretch from the

Nigerian border south to the frontiers of Equatorial Guinea and Gabon. They are extremely species-

rich and of great biological importance. The northern sector of the Biafran forest represents the

southern and eastern limit of distribution of some tree species characteristic of West Africa, including

Dacryodes edulis, Microberlinia biscluata and Terminaiia ivorensis. The southern sector represents the

northern limits of some species of the Gabon forest block, including Aucoumea klaineana.
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Congolese wet evergreen forest extends westwards from the coastal forests of Cameroon and south

towards the Congo basin. It accounts for about 50% of Cameroon's dense forest. Some deciduous

forest occurs to the north and east of the Congolese forest. This forest type is particularly rich in

commercial timber species, including Triplochiton scleroxylon, Mansonia altissima, Nesogordonia

papaverifera, Celtis adolfi-friderici and Holoptelea grandis.

Table 7

Forest cover of Cameroon

Floristic association Area km2 % of total land area % of forest area

Biafran forest 54000 11% 27%

Mangrove 2300 <1% 1%

Congolese forest 100000 21% 50%

Semi-deciduous forest 40000 8% 20%

Afro-montane 4500 1% 2%

Total 200000 42% 100%

Most of the Biafran forest has been logged over several times. Deforestation is now taking place,

mainly through shifting cultivation and agricultural plantations. The Forest Reserve of Campo, one
of the last primary forests of this type, has been logged. Most of the semi-deciduous forest has been
cut over several times and is threatened by conversion in areas of high population density

(Rietbergen, 1988). The Congolese forest has been less intensively exploited. It remains relatively

intact because of the distance from the coast and lack of infrastructure.

Estimated annual deforestation rates for Cameroon vary considerably, partly because of differences

in forest definition and partly because of difficulties in assessment. Loss of forest is relatively low

at between 0.5% and 1% per year but the rate of degradation is considerably higher.

Timber species

Cameroon has around 300 timber species of potential value but at present only a small number are

exploited commercially. About 50 are logged and marketed on a more or less regular basis. Over
70 timbers are listed by commercial name, vernacular name and scientific name, with minimum
diameter for felling, in Decree No. 741357 of 17 April 1974.

Timber trade

Three timber species dominate commercial timber production for export: Triplochiton scleroxylon,

Lophira alata and Entandrophragma cylindricum (Table 8). T. scleroxylon and Lophira alata are

relatively low value timbers but are important in terms of volume exported, both as logs and sawn
timber, particularly to the EEC. Twelve other species are important in the export market. These
are: Mansonia altissima, Nesogordonia papaverifera, Entandrophragma candollei, E. angolense, E. utile,

Guarea cedrata, Milicia excelsa, Pericopsis elata, Afzelia bipindensis, Lovoa trichilioides, Baillonella

toxisperma and Khaya ivorensis.

The volume of timber exported from Cameroon is approximately 1.2 million m3
annually, of which

62% is raw logs and 38% processed wood. Countries of the EEC, principally Belgium, France,
Germany, Holland and Greece, take 85% of the exported logs and 91% of processed wood.
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Table 8

Production figures for the main exploited

species of Cameroon

Volume/year

Timber
84/85 m3 85/86 m3 86/87 m3 87/88 m3

Ayous

Triplochiton scleroxylon

541065 611077 580798 598216

Sapelli

Entandrophragma cylindricum

360200 550517 421569 393206

Azobe
Lophira alata

218149 204916 245423 185877

Movingui

Distemonanthus benthamianus

38470 42998 25852 49452

Sipo

Entandrophragma utile

39097 34108 41034 44868

Tali

Erythrophloeum suaveolens

31700 30544 45472

Acajou

Khaya anthotheca

37232 23394 68783

Kossipo

Entandrophragma candollei

31995 28814 29707

Domba
Pycnanthus angolensis

41549 24670 33961 35811

Moabi
Baillonella toxisperma

31182 28815

Bete

Mansonia altissima

29242 28625 24713 35705

Iroko

Milicia excelsa

34541 39394 31492 59021

Ekop
Various spp.

30653 29648

Doussie

Afzelia bipindensis

26874 29265

Assamela

Pericopsis elata

32350

Bibolo

Lovoa trichilioides

29735 32013

Frake

Terminalia superba

158415 87513 86678 103782

TOTAL 1569711 1739841 1735573 1626122

Source: Direction des Forets reports.

Rare and declining timber species

Cameroon has extensive tracts of tropical moist forest with commercially important species.

Nevertheless, increasing exploitation of timber resources has led to concern about the decline of

certain timber species. The Government of Cameroon, in a project document submitted to ITTO,
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points out that selective logging concentrating on a limited number of commercial species is leading

to the depletion of established species (Government of Cameroon, 1989). Gartlan (1989) draws

attention to the effects of uncontrolled felling activities. He points out that certain naturally rare tree

species such as Balanites wilsoniana and Blighia sapida are at particular risk. Furthermore, gregarious

species of the Caesalpiniaceae (Leguminosae) occurring in the Biafran forest formation, such as

Monopetalanthus letestui, Didelotia africana, Microberlinia bisulcata, Afzelia pachyloba, Amphimas
femtginea, Brachystegia cynometroides, B. mildbraedii, B. zenkeri, Cynometra hankei, Gilbertiodendron

tessmannii, Julbemardia pellegriniana, J. seretii, Toubaouate brevipaniculata and Tetraberlinia bifoliata,

are very vulnerable to felling. Toubaouate brevipaniculata is already close to extinction.

Some of these species are useful timbers, traded for example as Ekop, but they are not of primary

commercial importance. Other timber species are included in a list of vulnerable forest tree species

prepared for an FAO study (Letouzey et al, 1984) and these are incorporated in Table 9. Certain

high value timbers such as Wenge are of concern in Cameroon because of intensive exploitation. The

Ebony Diospyros crassiflora is another example, as virtually all big trees have been marketed

throughout most of Africa except in remote areas. Cameroon is the heart of its distribution. In the

early 1960s around 70 tons of the wood were exported annually (White pers. comm., 1990).' Diospyros

crassiflora now requires special permission for utilisation as does Millettia laurentiL

It has been stated that the main industrial species of Cameroon are not endangered (Letouzey et al,

1984). The main commercial timbers, including species of Entandrophragma, were annotated as 'not

threatened' by Letouzey on a species list prepared by the Threatened Plants Secretariat (later

incorporated into WCMC) in 1981. Pressures on commercial species are, however, increasing.

Conservation categories provided for the present study by Chenue Songwe (in litt, 1990) suggest that

a number of commercial species are now threatened, including species of Entandrophragma. This

information is incorporated in the draft list given in Table 9 . However, review and clarification of

some of the conservation categories may be desirable. Chenue Songwe has also suggested that the

heavily exploited species Lophira alata and Triplochiton scleroxylon are Vulnerable but this is not

considered to be the case by Gartlan (in litt., 1990).

FAO has selected certain widespread commercial timbers for conservation action in Cameroon
because of the heavy utilisation pressures they are subjected to (Palmberg, 1987). These are: Afzelia

africana, A. bipindensis, A. pachyloba, Triplochiton scleroxylon, Entandrophragma utile, Lophira alata,

Gambeya delevoyi, C. beguei, C. boukokoensis, C. lacourtianum and C. perpulchrum.

Conservation measures

Government policy

The goal of Government Conservation policy, as expressed in Law No 81-13 of 27 November 1981,

is the protection of 20% of the country in national parks and equivalent reserves. Law 81-13 defines

the controlling legislation for the forestry, wildlife and fishery sectors. At present approximately 8%
of the national territory is covered by the protected area system.

Forest management and silviculture

According to Rietbergen (1988), no sustained yield forest management system has operated over large

areas of forest in Cameroon. A management system has recently been introduced on the SOFTBEL
concession, covering 80 000 ha in Deng-Deng Forest. A centralised and computerised system for

controlling logging has been introduced for the moist forest zone of Cameroon.

Gartlan (1990) describes the practical constraints on sustainable logging in Cameroon. Licences are
usually granted to log concessions of around 100 000 ha. Concessions are divided into coupes of
2500 ha, renewable annually for three or sometimes four years. The commercial potential of the
concession is often poorly known in terms of species composition and timber volumes when the
logger arrives. If sufficient timber is not present to supply an on-site sawmill (60% of production
must be processed locally) timber is bought in from nearby logging operations carried out by

64



Cameroonian nationals, known as gre a gre operations, which are subject to less rigorous controls.

There is no current requirement for mapping forests after logging and no identification of seed trees.

In order to achieve sustainability, Gartlan recommends that the Government should permit logging

companies a sufficient resource base so that buying in from gre a gre operations is no longer

necessary and so that there is an incentive to invest in better processing equipment to reduce waste.

Long-term leases should be provided, with the logging companies made responsible for regeneration

and protection of the forest from settlers.

Legislation

The legal basis for conservation in Cameroon is Law 81-13 which incorporates controlling legislation

for forestry, wildlife and fishery. Implementing decrees are No. 83/169 of 12 April 1983, which sets

out forestry regulations, and No. 83/170 of 12 April 1990, which defines wildlife regulations.

Cameroonian legislation contains no legal protection of flora other than the definition of protected

areas, although there is legal provision for sanctuaries to be set up for the protection of plant species

(Gartlan, in prep.).

Minimum exploitable diameters are given for over 80 timbers in Decree No. 74/357 of 1974.

Baillonella toxisperma, Gossweilerodendron balsamiferum, Pericopsis spp, Milicia excelsa, and

Entandrophragma cylindricum are listed as 'exceptionelle' species with MED set at 1.00 m. There has

been disregard of these controls, however, along with other violations of logging licence conditions

(Rietbergen 1988).

Certain timber species require special permission for utilisation. These include Diospyros crassiflora

and Millettia laurentii (Letouzey et al, 1984).

Protected areas

The protected area system of Cameroon consists of national parks and wildlife reserves under the

jurisdiction of the Ministry of Tourism and forest reserves under the jurisdiction of the Ministry of

Agriculture. A list of protected areas with their principal vegetation and timber species is given in

Table 10. National parks are concentrated mainly in the savanna region of the country except for

Korup National Park, declared as Cameroon's first rain forest national park on 30 October 1986.

There are also large game reserves in evergreen moist forest.

The Korup National Park covers 126 000 ha of forest in the Biafran forest zone. The area was

surveyed by Timber Industries Cameroon (Muyuka) in 1968 and found to be commercially

unattractive (Gartlan, undated). It has never been logged. A list of tree species has been prepared

for Korup National Park. It has been suggested that the Park could provide genetic resource material

for species of commercial interest including Lophira alata, Terminalia superba, Terminalia ivorensis,

Guarea cedrata, Milicia excelsa and Diospyros crassiflora (Gartlan, undated).

The forest reserve system of Cameroon covers 3.4% of the land area. In general, areas designated

as forest reserves suffer from lack of protection and management, with considerable encroachment

(Letouzey et al, 1984).

Since 1981, the term forest reserve is no longer a legal category. It has been replaced by Protection

and Production Forests, with the intention that all reserves would be placed in one of these categories

after study and production of management plans. Very little of this work has been completed.

Botanic Gardens

The Limbe Botanic Garden is situated at the southern foot of Mt Cameroon in Fako Division, South-

west Province. An important conservation project is currently based there, the Limbe Botanic

Garden and Rainforest Genetic Conservation Project, which began in June 1988.
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Plantation development

The establishment of plantations began in the 1930s. Species used include Okoume Aucownea
klaineana, Framire Terminalia ivorensis, Bibolo, Dibetou Lovoa trichilioides, Frake Terminalia superba,

Sapelli Entandrophragma cylindricum, Ayous Triplochiton scleroxylon and exotics such as Teak, Pine

and Eucalyptus spp.

By 1985 the total area planted by ONAREF in dense forest amounted to 11 937 ha. Plantation

management was stated as a problem in many reserves and availability of supplies of plant material.

Planting has been restricted by the availability of Mahoganies such as Lovoa trichilioides and

Entandrophragma cylindricum, according to the number of seedlings found of each species (lit/

CTFT, 1985). The use of vegetative propagation units is being developed to enhance the supply of

planting material in the forest nursery at Mbalmayo Forest Reserve. Experiments have shown that

Khaya ivorensis and Lovoa trichilioides are amenable to vegetative propagation using low-technology,

non-mist propagators at the Reserve (Leakey et aL, 1989). Experimental plots have also been set up

to assess different planting techniques for Terminalia ivorensis at Mbalmayo (Eamus et aL, 1990).

The development of plantation techniques for species such as Khaya ivorensis, Terminalia ivorensis

and Lovoa trichilioides in Cameroon can be seen as a positive conservation measure for the species

and should help in the restocking of degraded forests, with appropriate maintenance. Other species

considered to be threatened in the natural forests, such as Mansonia altissima and Nauclea diderrichii,

have been reported to grow well in field trials at Bakundu Forest Reserve (ITE, 1985).
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Table 9

Draft list of threatened timber species of Cameroon with

conservation categories

Family Taxa IUCN
country

category

BALANITACEAE Balanites wilsoniana R

BORAGINACEAE Cordia millenii R

Cordia platytnyrsa R

BURSERACEAE Aucoumea klaineana I

Dacryodes buettneri I

Dacryodes igaganga I

Dacryodes klaineana I

CHRYSOBALANACEAE Parinari excelsa V

Parinari holstii V
CLUSIACEAE Mammea africana V

COMBRETACEAE Terminalia ivorensis V

Terminalia superba V

EBENACEAE Diospyros crassiflora V

LEGUMINOSAE Afzelia bipindensis V

Afzelia pachyloba V

Calpocafyx heitzii I

Copaifera religiosa I

Crudia klainei I

Cryptosepalum staudtii I

Dialium bipindense I

Didelotia africana I

Gilbertiodendron preussii I

Gilletiodendron pierreanum I

Gossweilerodendron balsamiferum V
Guibourtia ehie I

Microberlinia bisulcata V

Millettia laurentii I

Monopetalanthus hedinii I

Oxysrigma oxyphyllum R '

Pericopsis elata R
Piptadeniastrum africanum V
Pterocarpus osum V
Pterocarpus soyauxii V
Sindoropsis letestui I

Toubaouate brevipaniculata 1

68



Family Taxa IUCN
country

category

MELIACEAE Entandrophragma angolense R

Entandrophragma candollei R

Entandrophragma cylindricum V

Entandrophragma utile V

Cuarea thompsonii V

Khaya ivorensis V

Lovoa trichilioides V

MORACEAE Antiaris africana R

Milicia excelsa V

MYRISTICACEAE Staudtia kamerunensis V

OCHNACEAE Testulea gabonensis I

ROSACEAE Pygeum africanum V

RUBIACEAE Nauclea diderrichU V

SAPOTACEAE Aningeria robusta R

Baillonella toxisperma V

Chrysophyllum delevoyi

Chrysophyllum lacourtianum V

Chrysophyllum perpulchrum V

Gluema ivorensis I

Kantou guereensis I

Letestua durissima I

Omphalocarpum lecomteanum R

Tieghemella africana R

STERCULIACEAE Mansonia altissima var. altissima V

SAPINDACEAE Blighia sapida R

Majidea fosteri R

ULMACEAE Celtis zenkeri R

VOCHYSIACEAE Erismadelphus exul R
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Table 10

Protected areas of Cameroon*

Name of

protected

area

Area

(ha)

Dominant forest type Notes (species lists available to the project;

species of note)

National

Parks

Benoue 180000 wooded savanna, open

woodland, light forest

with sparse basal cover

Khaya senegalensis

Bouba
Ndjidah

220000 closed canopy, fringing

forest, wooded
savanna, mixed

woodland

Khaya senegalensis

Faro 330000 woodland savanna,

some gallery forest

Kalamaloue 4500 northern savanna/sahel

Korup 126000 moist evergreen

tropical forest

Yes - tree flora. Diospyros spp.,

D. crassiflora, Pterocarpus osun, Didelotia

africana, Monopetalanthus spp., Magnistipula

spp., Garcinia kola, Pausinystalia johimbe,

Araliopsis sayauxii, Blighia unijugata,

Scytopetalum klaineanum

Mozogo-
Gokoro

1400 northern savanna/sahel Khaya senegalensis

Waza 170000 northern savanna/sahel

Faunal

Reserves

Campo 271160 coastal forest and

evergreen moist forest

Khaya ivorensis, Pterocarpus spp., Guibourtia

ehie, Copaifera religiosa, Aucoumea
klaineana, Dialium bipindense, Didelotia

unifoliolata, Gilletiodendron pierreanum,

Toubaouate brevipaniculata, Librevillea

klainei, Ochthocosmus calothyrsus, Testulea

gabonensis, Kantou guereensis, Gluema

ivorensis

Dja 526000 dense evergreen rain

forest

Yes, Entandrophragma spp. E. cylindricum,

E. candollei, Diospyros spp, D. bipindensis,

Dacryodes spp., D. buettneri, Milicia excelsa,

Pterocarpus sayauxii, Khaya spp.,

K grandifoliola, Triplochiton scleroxylon

Douala-

Edea
160000 coastal forest,

mangrove
Gluema ivorensis, Andira inermis, Librevillea

klainei

Kalfou 4000

Kimbi 5625 rain forest, wooded
savanna, gallery forest

Lac Lobeke 43000 swamp forest with

Raphia and transition

to moist high forest

Entandrophragma spp., Pterocarpus sayauxii

Lac Ossa 4000
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Name of

protected

area

Area

(ha)

Dominant forest type Notes (species lists available to the project;

species of note)

Mbam et

Djerem

353180 evergreen gallery

forest, semi-deciduous

forest, savanna,

broad-leaf savanna

Albizia spp.

Mbi Crater 370 Guineo-Congolian

lowland rain forest,

mountain forest

Nanga-

Eboke
16000

Pangar-

Djerem

480000 evergreen gallery

forest, semi-deciduous

forest, savanna,

broad-leaf savanna

Sanaga

Santchou 7000

Forest

Reserves

Bambuko 26677

Banyang

Mbo
38500 Atlantic coastal forest

Barombi

Mbo
885 secondary dense humid

forest

Bois des

Singes

25

Bonepoupa 20000 dense humid forest

Ejagham 74851 dense humid forest Brachystegia kennedyi, Toubaouate

brevipaniculata, Scytopetalum klaineanum

Lac

Barombi

885

Manehas.

Mont
Kilum

11400 montane rain forest

NtaAli 31500 dense humid forest

Riviere

Mawne
44900 Atlantic coastal forest

Riviere

Mokoko
9100 dense humid forest

Rumpi
Hills

44300

Takamanda 67599 primary rain forest,

secondary forest,

savanna

Not including Hunting Reserves, Biosphere Reserves and World Heritage Sites
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Cori£o

Introduction

Commercial exploitation of timber in Congo began in the 1920s with the construction of the railway

from Brazzaville to Pointe-Noire. Limba Terminalia superba and Okoume Aucoumea klaineana

became the most important species for the export market. From the 1950s to the early 1970s Limba
production declined in importance with the emergence of other valuable woods, notably

Entandrophragma spp., Douka Tieghemella afhcana, Moabi Baillonella toxisperma and Iroko Milicia

excelsa. Congo is currently seen as a major source of unexploited timber by European traders.

Timber extraction in the north, where rich forests with high value timbers have scarcely been logged,

is limited by lack of transport facilities.

By the late 1970s, annual timber production was around 400 000 m3
per year. By 1987, 694 000 m3

of logs were cut, of which 327 000 m3 were exported. In 1986 the forestry sector in Congo accounted

for 3.5% of Congo's Gross Industrial Product. At present Congo accounts for about 8% of the logs

exported from African countries and 22% of veneers.

Institutional arrangements

Forestry in Congo is the responsibility of the Ministere de l'Economie Forestiere (MEF), which is

assisted in the administration and control of the logging industry by four technical departments in

Brazzaville and regional offices (Rietbergen, 1988).

The Forest Resource

The vegetation of Congo consists of large areas of lowland rain forest and swamp forest, interspersed

with secondary grassland and cultivation. Dense natural forest covers over 20 million ha in Congo,
accounting for around 60% of the national territory. In total, Congo has nearly 10% of Africa's

dense tropical forest. Three large forest blocks are usually distinguished within the country.

The Mayombe Massif runs for about 450 km parallel to the Atlantic coast, covering about
1.2 million ha. The vegetation consists of three main forest types: sublittoral forest with Guttiferae

and Sapotaceae, Kiyambe forest with Olacaceae, Guttiferae and Burseraceae, and forest dominated
by Leguminosae towards the east of the massif. Only the Kiyambe forest has been inventoried and
its vegetation can be divided into four varieties, including one type dominated by OkoumeAucoumea
klaineana, and another with Limba Terminalia superba in the Dimonika and Bilala zones.

The Mayombe forest zone was the first to be exploited because of its accessibility to the coast. This
forest zone has been extensively degraded by forest clearance and logging over the past 40 years. The
main timber species extracted are Limba and Okoume.

The Chaillu Massif occurs behind the Mayombe mountain chain and borders Gabon's southern
frontiers. It covers around 3.3 million ha. The Chaillu forest vegetation is a semi-deciduous type,

dominated by Limba Terminalia superba, Iroko Milicia excelsa, Ilomba Pycnanthus angolensis,

Safonkala Dacryodespubescens, Niove Staudtia stipitata and Essia Petersianthus macrocarpus. Okoume
Aucoumea klaineana is important in the north of this area. The Chaillu forest was the second area
to be exploited for commercial timber production and is now the main area of timber exploitation.

The northern Congo massif, bordering Gabon, Cameroon, Central African Republic and Zaire, covers
about 15.5 million ha. The area is characterised by the absence of relief features. The vegetation
consists of various rain forest types, including about 7 million ha of forest in areas of swamp. The
northern forests of Congo still remain relatively untouched but today account for over 50% of
commercial log production.
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Table 11

Tropical moist forest resources of Congo (ha x 1000)

South North and

Centre

Total

Productive High Forest

Primary forest 550 9780 10330

Exploited forest 3240 120 3360

Total 3790 9900 13690

Unproductive High Forest

Physically inaccessible 550 6970 75200

Legally protected

(Odzala National Park)

130 130

Forest fallow 880 300 1100

Total 1350 7400 8750

Total all forest 5140 17300 22440

Note: Figures based on FAO 1980/81 estimates as given by Hecketsweiler (1990)

The rate of deforestation in Congo is low, with an estimated annual rate of 0.8% of remaining forests

(Myers, 1989). In 1988 the forest area of Congo designated for log production accounted for 34.3%

of the total forest area (Hecketsweiler, 1990).

Timber species

Congo has over 300 tree species suitable for commercial timber production (Bouquet, 1969) but

currently only around 50 are commercially exploited. The principal timbers are:

Acajou Khaya anthotheca (Meliaceae)

Aiele Canarium schweinfurthii (Burseraceae)

Ayous Triplochiton scleroxylon (Sterculiaceae)

Azobe Lophira alata (Ochnaceae)

Bahia Hallea stipulosa (Rubiaceae)

Bilinga Nauclea diderrichii (Rubiaceae)

Bosse Guarea cedrata (Meliaceae)

Dabema Piptadeniastrum africanum (Mimosaceae)

Dibetou Lovoa trichilioid.es (Meliaceae)

Douka Tieghemella africana (Sapotaceae)

Doussie Afzelia bipindensis (Caesalpiniaceae)

Ebene Diospyros crassiflora (Ebenaceae)

Eveuss Klainedoxa gabonensis (Irvingiaceae)

Faro Daniellia scyauxii (Caesalpiniaceae)

Frake Terminalia superba (black heart wood)

(Combretaceae)

Ilomba Pycnanthus angolensis (Myristicaceae)

Iroko Militia excelsa (Moraceae)

Izombe Testulea gabonensis (Ochnaceae)

Kosipo Entandrophragma candollei (Meliaceae)

Kotibe Nesogordonia papaverifera (Sterculiaceae)

Kokrodua Pericopsis elata (Papilionaceae)

Limba Terminalia superba (Combretaceae)

Limbali Gilbertiodendron dewevrei (Caesalpiniaceae)
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Longhi Chrysophyllum spp. (Sapotaceae)

Moabi Baillonella toxisperma (Sapotaceae)

Movingui Distemonanthus benthamianus (Caesalpiniaceae)

Mukulungu Autranella congolensis (Sapotaceae)

Niove Staudtia gabonensis (Myristicaceae)

Okoume Aucoumea klaineana (Burseraceae)

Olon Zanthoxylum heitzii (Rutaceae)

Ozigo Daayodes buettneri (Burseraceae)

Padouk Pterocarpus soyauxii (Papilionaceae)

Pau Rosa Swartzia fismloides (Caesalpiniaceae)

Sapelli Entandrophragma cylindricum (Meliaceae)

Sipo Entandrophragma utile (Meliaceae)

Tali Erythrophleum suaveolens (Caesalpiniaceae)

Tchitola Oxystigma oxyphyllum (Caesalpiniaceae)

Tiama Entandrophragma angolense (Meiaceae)

Tola Gossweilerodendron balsamiferum

(Caesalpiniaceae)

Wenge Millettia laurentii (Papilionaceae)

Zingana Microberlinia brazzavillensis (Caesalpiniaceae)

Around 22% of Congo's forests have been inventoried for industrial wood species. Ultimately it is

planned to inventory all the forests so that management plans can be drawn up. Estimates of total

timber resources based on current inventory information suggest that the northern sector (Likonala

and Sangha) has 107 500 000 m3
of commercial timber (primarily Sapelli, Sipo, Kosipo, Tiama,

Limba, Ayous, Kokrodua, Douka, Doussie, Wenge). In the south, inventory information suggests that

there are some 60 000 000 m3
of commercial timber (the most abundant being Okoume, Aiele,

Limba, Niove, Padouk, Longhi, Iroko and Bilinga).

The main species exploited in the southern forests are Okoume Aucoumea klaineana and Limba
Terminalia superba and in the north, Sapelli Entandrophragma cylindricum and Sipo Entandrophragma
utile.

Timber trade

In Congo, 36 enterprises are involved in timber production and trade, of which 26 companies
exported timber in 1989. Table 12 shows the composition of the commercial forestry sector in Congo.

Table 12

The composition of the commercial

forestry sector in Congo

Type of forestry enterprise No. % of log production in 1989

state 1

joint (state and private) 7 31.04%

private sector-expatriate 12 55.18%

private sector-national 16 13.18%

Source: N'Sosso (1990)

In Congo, all timber is bought and resold by the Office Congolais du Bois. This organisation also
levies taxes on logs, with taxes linked directly to f.o.b. timber prices.

Timber production by species is given in Table 14. Timber exploitation is still very selective, with
log production dominated by Okoume and Sapelli. In 1989 Sapelli accounted for 45.48% of
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production and Okoume for 18.32%. Since 1984 these two species have accounted for 60-65% of

timber exports.

In 1989 about 55% of the total log production of 810 000 m3 was exported by 26 firms. Countries

to which Congo currently exports logs include EC states, Scandinavian countries (notably Sweden and

Norway), North African countries and the USA. The remaining logs produced (367 000 m3
) were

either sold as sawn timber, veneer or plywood or used locally. Congo also exported 360 000 tonnes

of plantation Eucalyptus for cellulose production in Italy, Norway, Portugal, Spain and the USA

Rare and declining timber species

The flora of Congo is very poorly known and no lists of rare and threatened plant species have been

published (Davis et al, 1986). Currently available information suggests that few timber species are

of conservation concern within the country. According to IUCN (1990), certain timber species have

become rare in the southern part of Congo, because of intensive exploitation, including Moabi

Baillonella toxisperma, Douka Tieghemella africana and species of Etandrophragma. Wenge Millettia

laurentii is rare around Brazzaville, but is well represented elsewhere in the country. Izombe Testulea

gabonensis has a very limited range in southern Congo, near Conkouati and is of conservation

concern (Hecketsweiler in litt., 1990).

The commercially exploited species of Entandrophragma in Congo are Sipo Entandrophragma utile,

Sapelli Entandrophragma cylindricum, KosipoEntandrophragma candollei and TiamaEntandrophragma

angolense. On the international market, Sipo from Congo is considered to be particularly good. In

southern Congo, the Chaillu forest, where Sipo occurs, has been locally overcut and is increasingly

encroached upon by farmers. Forests of northern Congo are particularly rich in Entandrophragma

spp. Sapelli is the main species of Entandrophragma currently exploited in these forests, which

otherwise remain relatively little affected by logging and agriculture.

The decline in certain commercial timbers exploited since 1930 has been noted by N'Sosso (1990).

He points out that Okoume Aucoumea klaineana represented 37% of log production by volume in

1980, falling to 18.23% in 1989, and Limba Terminalia superba represented more than 50% of log

production in the 1960s, falling to 4.55% in 1989. He suggests that such species might benefit from

CITES listing. Other traditionally exploited species which could benefit from conservation attention

include Niove Staudtia gabonensis, Ayous Triplochiton scleroxylon, Bilinga Nauclea diderrichii, Iroko

Milicia excelsa and Acajou Khaya anthotheca.

In a list of timber species for Congo annotated by ORSTOM, Baillonella toxisperma is considered to

be Vulnerable, as is Mukulungu Autranella congolensis. Both of these species are important

commercial timbers. The Ebony Diospyros sanza-minika is considered to be of possible conservation

concern but the main commercial ebony species Diospyros crassiflora is considered to be 'not

threatened'. Hecketsweiler (in litt, 1990) has suggested that D. crassiflora should be in an

intermediate category of V/nt. The majority of species included in the list have been annotated by

ORSTOM as 'not threatened'. The status of Milicia excelsa remains unclear, although it was

previously recorded in the Threatened Plants database as Endangered, based on information received

from ORSTOM in 1988.

Annotations to the timber list have also been provided by Hecketsweiler (in litt., 1990). He agrees

that the majority of commercial timber species, except those mentioned above, are not currently

threatened in Congo. He considers that Pericopsis elata is not currently threatened but potentially

Vulnerable (nt to nt/V).

Species included in the FAO databook of Endangered Timber Species (FAO, 1986) which occur in

Congo are: Milicia excelsa, Entandrophragma angolense, Pericopsis elata and Cossweilerodendron

balsamiferum.

In general the timber species which are likely to become threatened in Congo are those which are

thinly distributed or have a limited range. Obviously if the 25-year rotation of forest exploitation is

not respected, pressures on individual species will increase. At present, many untouched forest
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patches exist within forest concessions because of physical conditions such as the presence of

mountains, rivers and swamps. It is possible that the species may persist in these islets after the

surrounding forests have been degraded (Hecketsweiler in lift., 1990).

Conservation measures

Government policy

MEF has responsibility for the preservation of faunal and floral forest resources against uncontrolled

and excessive exploitation, by means of the Code Forestier. Congo's forest legislation is considered

to be one of the most advanced in Africa and a good framework for rational forest exploitation,

management and conservation. There are, however, considerable problems in implementation. It

has been suggested that a new, relatively autonomous organisation is needed to implement

conservation policies within Congo.

Legislation

The Code Forestier, established in Law No. 004/74, provides the legal basis for forest utilisation and

conservation in Congo. It is concerned primarily with the utilisation of forests for timber production.

The Code was partly revised by Law No. 32 in 1982. This new law provides for the reservation of

permanent production and protection forests, integral nature reserves, national parks, reforestation

sites and protected forests of public agencies. By 1988, however, no production or protection forest

reserves had been created, partly because of opposition from loggers (Rietbergen, 1988).

According to Hecketsweiler (1990), the only legal protection of plant species in Congo is granted by

the Code Forestier to important commercial timbers, not in the sense of species conservation but in

terms of forestry exploitation.

N'Sosso (1990) points out that whereas Law 004/74 as revised does not include particular provisions

for the conservation of commercial timber species, it does provide some protection for the following

species within permanent Protection Forests: Acajou Khaya anthotheca, Afrormosia Pericopsis data,

Ayous Triplochiton scleroxylon, Doussie Afzelia bipindensis, Iroko Milicia excelsa, Kosipo

Entandrophragma candollei, Limba Terminalia superba, Okoume Aucoumea klaineana, Sapelli

Entandrophragma cylindricum, Sipo E. utile and Tiama E. angolense. It is forbidden to fell, burn or

damage these species within the Protection Forests. Furthermore other provisions of the Code

Forestier give protection to trees within protected areas and provide the legal basis for protection

against over-exploitation.

Article 25 of Decree 84/910 of 1984 stipulates minimum diameters for felling timbers as shown in

Table 13.

For other species, the minimum exploitable diameter is 0.6 m, except where otherwise specified in

management plans. Forest management plans for specified areas, according to a sub-division of the

country under Decree 84/910, should include the list of obligatory species and the maximum annual

volume to be exploited for each of these species.
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Table 13

Minimum exploitable diameters for timbers in Congo

Species Trade name Minimum
diameter

(m)

Hallea stipulosa Bahia 0.4

Diospyros crassiflora Ebene 0.4

Staudtia gabonensis Niove 0.4

Distemonanthus benthamianus Movingui 0.4

Zanthoxylum heitzii Olan 0.4

Nauclea diderrichii Bilinga 0.6

Canarium schweinfiirthii Aiele 0.6

Safoukala 0.6

Daniellia soyauxii Faro 0.6

Erythrophleum suaveolens Tali 0.6

Terminalia superba Limba 0.6

Oboto 0.6

Afzelia bipindensis Doussie 0.6

Lophira alata Azobe 0.7

Militia excelsa Iroko 0.7

Aucoumea klaineana Okoume 0.7

Triplochiton scleroxylon Ayous 0.7

Khaya anthotheca Acajou 0.8

Entandrophragma utile Sipo 0.8

Entandrophragma cylLndricum Sapelli 0.8

Entandrophragma angolense Tiama 0.8

Entandrophragma candollei Kosipo 0.8

Lovoa trichilioides Dibetou 0.8

Tieghemella africana Douka 0.8

Baillonella toxisperma Moabi 0.8

Kevazingo 0.8

Pterocarpus soyauxii Padouk 0.8

Microberlinia brazzavillensis Zingana 0.8

Oxystigma oxyphyllum Tchitola 0.8

Agba 0.8
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Protected areas

The establishment and management of protected areas in Congo is the responsibility of the Direction

du Projet Inventaire et Amenagement de la Faune (DPIAF), an agency of MEF. The protected areas

are listed in Table 15. At present, protected areas cover 4.3% of the total land area of Congo. There

is one national park, initially created in 1935, together with various other more recently created

protected areas.

Odzala National Park is situated in north-west Congo, in an area of dense Congolaise forest where

the species remain relatively poorly known. A number of important timber species are represented

within the Park, including three species of Entandrophragma. It is considered an urgent priority to

extend the network of protected areas in northern Congo before forest exploitation becomes more

intensive (Hecketsweiler, 1990).

In general, problems faced by protected areas in Congo arise from the limited financial resources and

insufficient personnel. In some instances, exploitation has been allowed within reserves, for example

at Conkouati Faunal Reserve, where exploitation was authorised in 1988.

Forest management and silviculture

According to Rietbergen (1988) there has been very little natural forest management for sustained

timber production in Congo. Some efforts have been made in the southern forests, rich in Okoume
and Limba. Both of these species are reasonably fast-growing gap opportunists and management for

their production is considered a possibility in the Mayombe and Chaillu forests.

Plantation development

Plantation development in Congo has been concentrated in savanna areas. Eucalyptus and Pinus are

the main timber species utilised. Reforestation using Eucalyptus spp. began in 1953 with the

introduction of 63 species on a trial basis by the Centre Technique Forestier Tropical (CTFT). The
commercial stage of the programme began in 1978 with the creation of the Industrial Afforestation

Unit of Congo (UAIC) and the establishment of 650 ha of plantations. By the end of 1984 about

20 000 ha of Eucalyptus had been planted (Leakey, 1987). Currently UAIC controls about 30 000 ha

of Eucalyptus plantations (N'Sosso, 1990).

In addition, the Service National de Reboisement (SNR) administers 10 500 ha, of which 8100 ha has

exploitable pine. Plantation development has been mainly to provide for cellulose production and

also to provide fuelwood for major urban centres. Relatively little attention has been given to the

development of commercial timber plantations but around 8100 ha of Limba Terminalia superba has

been planted in dense forest. Limba plantation is the responsibility of SNR, which aims to plant

25 000 ha.
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Table 14

Timber production and exports in Congo in 1988 (m3)

Species Log

produc-

tion

Log

export

Acuminata 1336 450

Afrormosia Pericopsis elata 9809 23325

Agba (Tola) Gossweilerodendron balsamiferum 4837 3656

Assamala 162

Ayous Triplochiton scleroxylon 13153 523

Bahia (Vuku) Hallea stipulosa 8632 10285

Bilinga Nauclea diderrichii 6025 3125

Bosse Guarea cedrata 2004 867

Cocongo - 299

Dibetou Lovoa trichilioides 5815 2822

Douka Tieghemella africana 2138 7509

Doussie Afzelia bipindensis 2971 2265

Iroko Milicia excelsa 13950 6132

Izombe Testulea gabonensis 3482 1862

Kanda 156

Khaya (Acajou) Khaya spp. 6387 3312

Kosipo Entandrophragma candollei 6424 2483

Kotibe Nesogordonia papaverifera 522 770

Limba Terminalia superba 45525 22910

Longhi (Blanc and

Rouge)
Chrysophyllum spp. 25158 22475

Moabi Baillonella toxisperma 5914 4517

Movingui Distemonanthus benthamianus 1791 597

Mukulungu Autranella congolensis 5037 763

Niove Staudtia gabonensis 41342 1366

Okoume Aucoumea klaineana 147975 53235

Olon Zanthoxylum heitzii 946 257

Padouk Pterocarpus soyauxii 2389 290

Pau Rosa Swartzia fistuloides 732 365

Safoukala Dacryodes pubescens 933 473

Sapelli Entandrophragma cylindricum 369389 224680

Sifu-sifu 209 79

Sipo Entandrophragma utile 46334 27145

Tali (Nkassa) Erythrophleum suaveolens 653

Tchitola Oxystigma oxyphyllum 663 80

Tiama Entandrophragma angolense 13221 9219

Vessembata 121

Wenge Millettia laurentii 7122 3686

Zazangue = Zingana ? 177 131

Other species 1918

Source: N'Sosso (1990)
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Table 15

Protected areas of Congo*

Name of

protected

area

Area

(ha)

Dominant forest type Notes (species lists available to the

project; species of note)

National

Parks

Odzala 126600 dense evergreen forest -

varying with relief

Entandrophragma cylindricum,

E. utile, E. candollei, E. palustre,

Terminalia superba, Triplochiton

scleroxylon, Millettia laurentii

Faunal

Reserves

Conkouati 300000 dense humid forest, stunted

scrub, mangrove

Terminalia superba,

Entandrophragma spp.

Lefini 630000 dense, dry forest with fire-

induced grassland savanna

with islands of forest

Millettia laurentii

Lekoli-

Pandaka

68200 equatorial rain forest and

scattered tree grassland

savanna

Entandrophragma spp., Terminalia

superba, Triplochiton scleroxylon

Mont Fouari 15600 some wooded savanna and

gallery forest

Terminalia superba, Milicia excelsa

Nyanga Nord 7700 some gallery forest Terminalia superba, Milicia excelsa

Tsoulou 30000 wooded savanna, secondary

forest

Terminalia superba, Milicia excelsa,

Millettia laurentii

Hunting

Reserves

M'boko 90000 forest and scattered tree

savanna, dense humid

equatorial forest, secondary

forest

Terminalia superba, Triplochiton

scleroxylon, Millettia laurentii

Mont
Mavoumbou

42000 wooded savanna Terminalia superba, Millettia excelsa

Nyanga Sud 23000 wooded savanna Terminalia superba

Unclassified

Loudima 6000 savanna Terminalia superba, Tectona

grandis, Milicia excelsa, Agathis spp.

* Not including Biosphere Reserves
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C6te d'lvoire

Introduction

The valuable Mahogany species of C6te d'lvoire have been known to Europe since the eighteenth

century. The region of Assinie was the first to be exploited, mainly by the British and, from about

1890, by the French (FAO, 1981). Little by little, interest in other species such as Makore

Tieghemella heckelii, Avodire Turraeanthus africanus and Iroko Milicia (Chlorophora) excelsa, increased

but, until 1952, Acajou Bassam {Khaya ivorensis) remained the single most important species

exploited (FAO, 1981). The opening of the port of Abidjan in 1951 signalled the start of an

acceleration in the exploitation of the forest zone.

In 1980, 5 million m3
of logs were produced, Cote d'lvoire being Africa's largest single timber

exporter. Production has steadily declined and in 1984 Cote d'lvoire exported only 2 156 000 m3
,

with timber accounting for the country's third main source of export earnings. However, due to

inadequate reforestation and the encroachment of agriculture on to forest land, the area of

exploitable timber has now fallen to around 1 million ha, from some 15 million ha in 1960. Because

of this, the government acted in 1987 to conserve the forest resource by restricting commercial

production to 3 million m3
per year. In spite of this recent curtailment of the forestry industry, the

country's forest reserves are still being cut out at the rate of 0.2 million ha per year and, if present

trends continue, most of the remaining forests will have been lost to agriculture by the year 2000

(Spears, 1986).

Institutional arrangements

Forestry is the responsibility of the Departement des Eaux et Forets within the Ministere de

l'Agriculture, des Eaux et Forets (MAEF). The Societe Ivoirienne de Developpement des Plantations

Forestieres (SODEFOR) is a government-owned corporation entrusted with management of the

natural forests together with plantation and social forestry.

The Forest resource

Estimates of total remaining forest cover in C6te d'lvoire vary considerably. The total area is around

31 000 km2
, or 10% of the country's land area. Most of the remaining forest is fragmented and has

been selectively logged.

Cote d'lvoire can be broadly divided into a zone of open forests and wooded Guinean savanna in the

north and a zone of dense moist forests in the south, corresponding roughly to the Sudanian and
Guinean geographical domaines respectively (Guillaumet, 1971). In the south, several types of

evergreen forest are found, including those dominated by Eremospatha macrocarpa and Diospyros

mannii, and Turraeanthus africanus and Heisteria parvifolia. This latter type of forest is in danger of

disappearing although some 3000 ha remain in the Banco National Park. An important forest type

is that dominated by Uapaca corbisieri, U. guineensis and Chidlowia sanguinea, which is determined

primarily by climatic conditions. This is the forest type where Celtis spp., Triplochiton scleroxylon,

Nesogordonia papaverifera and Chrysophyllum perpulchrum occur and is the area favoured by

Tieghemella heckelii and Guarea cedrata.

The semi-deciduous forest types on well-drained soils include areas dominated in places by Celtis spp.,

Triplochiton scleroxylon, Nesogordonia papaverifera, Khaya ivorensis, Afzelia africana and Aubrevillea

kerstingii Parinari excelsa, Uapaca chevalieri, Memecylon fasciculare and Eugenia leonensis are found
at altitudes over 1000 m.

Timber species

Although the forests of Cote d'lvoire are very species-rich, only about 50 species are exploited for

international trade, the local market for which is comparatively unimportant. The relative levels of
trade in the different species have changed quite rapidly according to the changing needs of the

European market (Konan Denis, 1988) (see Table 16). The most accessible parts of the country have
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already been exploited and the relative inaccessibility of the presently worked areas is partly

responsible for the increasing costs of timber.

The country put some effort in the late 1960s and early 1970s into the marketing of lesser known

species such as Aningeria species, Vaa, and Akatio. Such species made a significant impact up to the

late 1970s; however, their share of the market has declined in the 1980s.

Making use of standard works including Erfurth and Rusche (1976) and Chudnoff (1984), WCMC
has compiled records of some 151 timber species present in Cote d'lvoire.

Timber trade

Between 1984 and 1986 the average annual production of industrial roundwood was 4 030 000 m ,

a decrease of 19% from the levels of a decade earlier (WRI, 1988). Sawnwood production averaged

some 706 000 m3 during the same period, this representing an increase of 32% from the mid 1970s.

In 1988 the total export of rough timber from Cote d'lvoire was 502 000 m3
, roughly half the quantity

exported in 1986. The export of logs by species in 1988 is shown in Table 18. The trend towards the

increasing utilisation of lesser-known, secondary species in the last 30 years can be seen from the

figures in Table 16.

Table 16

Share in the exports of Cdte d'lvoire (%)

1951 1962 1970 1974 1978

Triplochiton

scleroxylon

15 30 28 30 30

Entandrophragma

utile

7 25 17 7 2

Mahogany 18.5 9 8 4 4

Tieghemella

heckelii

14 6 5.5 4 2

Mansonia

altissima

- 1.5 6 5.5 3

Entandrophragma

angolense

11.5 6 4.5 4 3

Entandrophragma

cylindricum

6 5 5 4 2

Secondary species 27 15 27 40 54

Source: Arnaud and Sournia (1980)

Rare and declining timber species

Rapid deforestation in Cote d'lvoire has resulted in many plant species being considered threatened.

A threatened plant species list was published by Ake Assi (1988) which includes a number of timber

species, such as Haplormosia monophylla and Pericopsis elata.

Table 17 shows the timber species which are recorded in the TTC database as rare and threatened

in Cote d'lvoire. Professor L. Ake Assi of the University of Abidjan has provided the majority of the

information on the conservation status of the species, for the present study. It is clear from Table 18

that many of Cote d'lvoire's timber species of conservation concern are still heavily exploited for the

export market.
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Conservation measures

Government policy

A new forestry policy, the 'Plan forestier 1988-2015', has recently been introduced in Cote d'lvoire.

The main objectives of this are:

1. To maintain the exploitation potential of the forests. This will be achieved by protecting the

forest reserves from encroachment and demarcating additional reserves. Measures will also be

taken to optimise the exploitation of timber species in order to maintain the standing volume.

2. To restore the vegetation cover in the forest-savanna transition zone. Promotion of

reforestation, particularly at the local level, is an important aspect in achieving this.

3. Reforestation and management of the forest reserves. Large-scale plantation forestry will

continue to be important here but, equally, exploitation plans for the reserves need to be

introduced so that concessions can be granted and managed in the most efficient way.

Legislation

The present forest legislation dates from the 1960s, with the Forestry Code of Cote d'lvoire having

been adopted in 1965 and supplemented by forest regulations. The legislation includes provisions

for the reservation of both protection and production forests, as well as other types of protected

areas.

Under Decree No. 66-122, 31 March 1966, the following are listed as protected species:

Afzelia africana

Antiaris africana

Chlorophora excelsa (= Milicia excelsa)

Distemonanthus benthamianus

Dumoria heckelii (= Tieghemella heckelii)

Entandrophragma angolense

E. candollei

E. cylindricum

E. utile

Guarea cedrata

Khaya anthotheca

K. grandifoliola

K ivorensis

Lophira alata

Lovoa klaineana

Mansonia altissima

Nesogordonia papaverifera

Pericopsis elata

Pycnanthus kombo (= P. angolensis)

Sarcocephalus diderrichii (= Nauclea diderrichii)

Tarrietia utilis (= Heritiera utilis)

Terminalia ivorensis

T. superba

Triplochiton scleroxylon

Turraeanthus africanus

Under the decree, uprooting and damage of these species is prohibited, as is the destruction of their
fruits and seeds. Felling may, however, be authorised on sites of industrial plantations.

Legal restrictions on log exports relate to particular species and a log supply quota, first introduced
in 1972 (Schmithusen, 1986).
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Forest management and silviculture

According to Rietbergen (1988) there is no large-scale operational forest management in Cote
d'lvoire at present. There are plans, however, to bring 700 000 ha of tropical moist forest under
extensive management in the next five years through a joint effort of the Ministry of Forest, the

World Bank and the Caisse Centrale de Cooperation Economique.

The right to exploit timber has normally been conceded in so-called Tennis Temporaires
d'Exploitation' for a duration of five years, renewable, and for a surface area of 2500 ha. These
temporary permits have the result of discouraging any possibility for sustained-yield timber

production.

According to Burley et al (1989) the overriding priority in forest management is to halt forest

destruction. They emphasise the need for a permanent forest estate with visible and patrollable

boundaries. They suggest that, without stria enforcement of controls, the natural forests will no
longer be able to supply the country's domestic need for industrial wood and plantations will not be
able to do so for 20-30 years.

Plantation development

Since 1985 about 80 000 ha of industrial plantations have been established in C6te d'lvoire,

principally of Tectona grandis, Terminalia superba, Terminalia ivorensis, Cedrela odorata and
Triplochiton scleroxylon.

The Government is presently launching a programme of establishing and extending new industrial

plantations with the following distribution of species: Tectona grandis (29%), Gmelina arborea (38%),
Terminalia ivorensis (20%), Triplochiton scleroxylon (6%) and Cedrela (8%). Terminalia superba is

excluded from this programme because of its limited economic rate of return.

Research on propagation and selective breeding of species such as Triplochiton scleroxylon and
Terminalia superba for plantation development is being carried out by CTFT in Abidjan.

Protected areas

The protected areas of Cote d'lvoire are listed in Table 19, with brief notes on the main habitat types

and timber species. Currently about 6% of the land area of the country is designated as protected

areas. These cover a representative selection of the main vegetation types and the flora of the

national parks appears to be quite well known. Conservation areas are, however, generally in need

of more efficient protection and management.
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Table 17

Draft list of threatened timber species of Cdte d'lvoire

Taxa rucN
country

category

Aningeria altissima V

Aningeria robusta V

Anopyxis klaineana V

Borassus aethiopum V

Breviea leptosperma V

Byttneria ivorensis R

Celtis adolfi-friderici V

Chrysophyllum delevoyi V ~]

Chrysophyllum perpulchrum V

Copaifera salikounda V

Cryptosepalum minutifolium/tetraphyllum V

Cylicodiscus gabunensis V
Daniellia ogea V
Daniellia thurifera V
Detarium senegalense V
Dialium dinklagei V
Didelotia brevipaniculata R
Diospyros abyssinica ssp. abyssinica V

Diospyros canaliculata V
Diospyros cooperi V
Diospyros ferrea V
Diospyros sanza-minika V
Diospyros soubreana v j

Distemonanthus benthamianus V
Drypetes singroboensis V
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Taxa IUCN
country

category

Duboscia viridiflora V

Entandrophragma angolense V

Entandrophragma candollei V

Entandrophragma cylindricum V

Entandrophragma utile V

Cuarea cedrata V

Guarea thompsonii V

Guibourtia ehie V

Hallea ledermannii V

Haplormosia monophylla R

Khaya anthotheca V

Khaya ivorensis V

Lovoa trichilioides V

Mammea aflicana V

Moms mesozygia V

Nauclea pobeguini V

Oka hochstetteri V

Pericopsis elata R

Pterygota bequaertii V

Pterygota macrocarpa V

Scottellia klaineana V

Sterculia oblonga V

Sterculia rhinopetala V

Strombosia glaucescens R

Swartzia fistuloides R

Symphonia globulifera V

Tieghemella heckelii V

Turraea adjanohounii R

Turraeanthus afiicanus V
1
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Table 18

C6te d'lvoire log exports by species (kg) for 11 months 1988

Aboudikrou Entandrophragma cylindricum 8082839

Acajou Khaya spp. 13393053

Avodire Turraeanthus africanus 1790369

Bosse Guarea spp. 2122417

Sipo Entandrophragma utile 1592250

Dibetou Lovoa trichilioides 3559530

Makore Tieghemella heckelii 5180750

Tiama Entandrophragma angolense 7362858

Niangon Heritiera utilis 3266986

Samba Triplochiton scleroxylon 5526528

Bete Mansonia altissima 1994180

Framire Terminalia ivorensis 16421042

Lengue Afzelia africanalbella 1007166

Ilomba Pycnanthus angolensis 26780739

Frake Terminalia superba 17072235

Frontager Ceiba pentandra 50795970

Aningueri Chrysophyllum spp. 22981193

Kossipo Entandrophragma candollei 1523431

Amazakoue Guibourtia ehie 541823

Ako Antiaris toxicaria 180947669

Koto Pterygota spp. 5457263

Azobe Lophira alata 7109037

Badi Nauclea diderrichii 4797344

Kotibe Nesogordonia papaverifera 16531040

Aiele Canarium schweinfurthii 354860

Akossika Scottellia klaineana 2519831

Ba Celtis spp. 119888

Bahia Hallea ledermanniilstipulosa 27436377

Bi Sterculia oblonga 1789633

Dabema Piptadeniastrum africanum 9134

Faro Daniellia spp. 1482284

Latandza Albizia ferruginea 22711675

Kekele Holoptelea grandis 5250

Lotofa Sterculia rhinopetala 657742

Movingui Distemonanthus benthamianus 1662218

Pocouli Berlinia spp. 985807

Tali Erythrophleum spp. 16965521

Vaa Gilbertiodendron preussii 7171968

Source: Customs statistics
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Table 19

Protected areas of Cdte dTvoire

Name of

protected

area

Area

(ha)

Dominant forest

type

Notes (species list available to the project;

species of note)

National

Parks

Azagny 19000 mangrove, swamp
forest, coastal

savanna

Yes, Diospyros spp.

Banco 30000 moist evergreen

remnant

Khaya spp.

Comoe 1150000 savanna

woodland, gallery

forest and dense

dry forest

Yes, Milicia excelsa, Diospyros cooperi,

D. abyssinica

lies

Ehotile

10500

Marahoue 101000 savanna

woodland, dense

deciduous forest

and gallery forest

Khaya spp., Triplochiton scleroxylon, Milicia

excelsa

Mont
Peko

34000 dense deciduous

forest, savanna

woodland

Khaya anthotheca, K grandifoliola,

Entandrophragma spp., Triplochiton scleroxylon,

Milicia excelsa

Mont
Sangbe

95000 savanna woodland Triplochiton scleroxylon, Milicia excelsa

Tai 350000 moist evergreen Yes, Diospyros mannii, D. sanza-minika,

D. soubreana, D. canaliculata, Diospyros spp.,

Entandrophragma candollei, E. utile, Scottellia

coriacea, Daniellia thurifera (Khaya ivorensis,

Lovoa trichilioides, Milicia excelsa, Triplochiton

scleroxylon - species found in parts of the forest

modified by man)

Strict

Nature

Reserves

Mont
Nimba

5000 high altitude

forest remnants,

savanna, gallery

forests, moist

evergreen rain

forest, dry forest

Fauna and

Flora

Reserves

Haut

Bandama
123000 savanna woodland

with some gallery

forest

Leguminosae

Botanical

Reserves

N'Zo 95000 moist evergreen

forest

Diospyros mannii severely timber depleted

Source: WCMC data on file (1990)
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Ghana

Introduction

In 1986 timber exports were the third most important export commodity after cocoa and minerals,

comprising 8% of total exports. The forest sector's contribution to Gross Domestic Product was

constant at a value-added level of 6.2% from 1965 to at least 1982. More recently it has dropped to

5-6% of GDP.

In 1987 and for some years previous to that date Ghana's share of the world's tropical timber trade

was about 1%. However Ghana accounts for about 3% of West European imports of tropical

hardwoods and the EEC is the largest buyer for Ghana's timber (96% of total log exports in 1986).

The valuable timber trees have now been exploited for about a century. Export began in 1888

concentrating on Khaya spp. and Entandrophragma spp. In 1908 a Forestry Department was created

and the first Forest Ordinance became law in 1911. However, little happened until a new Ordinance

was passed in 1927, by which time forest destruction due to the cocoa industry had become a serious

threat. After 1945 timber exports soared, initially with the use of Wawa Triplochiton scleroxylon, but

also including small quantities of a number of other species. At first commercial forestry was

controlled almost entirely by large British companies but most of these were nationalised or

transferred to Ghanaian interests during the 1970s. Timber concessions were made originally by the

tribal 'owners' of the forest, granting a lease of timber rights over a specified area to a large timber

firm. A payment was made for the concession and royalties were paid for each tree that was felled

and utilized.

The Forest Resource

The total area of Ghana is 238 280 km2
, of which 82 576 km2

is high forest, including 16 788 km2

in forest reserves. About 70% of the area of these reserves is utilised for timber production, the

remainder being totally protected. About 9000 km2
of the reserved area has been logged extensively

since 1960 and only about 3900 km2
of unlogged productive high forest still exists. The high forest

has been classified by Hall and Swaine (1981) into four major types:

Wet Evergreen Forest, 6800 km2
(8.2%)

Most important timber species (in terms of volume stocking): Piptadeniastrum afrkanum,

Cylicodiscus gabunensis, Triplochiton scleroxylon, Celtis spp., Tieghemella heckelii and Khaya
ivorensis.

Moist Evergreen Forest, 18 100 km2
(22%)

Most important timber species: Piptadeniastrum africanum, Triplochiton scleroxylon, Celtis spp.,

Cylicodiscus gabunensis, Terminalia ivorensis and Khaya ivorensis.

Moist Semi-deciduous Forest, 32 900 km2
(40%)

Most important timber species: Triplochiton scleroxylon, Celtis spp., Cylicodiscus gabunensis,

Terminalia ivorensis, Piptadeniastrum africanum and Antiaris toxicaria.

Dry Semi-deciduous Forest, 21 400 km2
(26%).

Most important timber species: Milicia (Chlorophora) exceba/regia, Triplochiton scleroxylon,

Antiaris toxicaria, Piptadeniastrum africanum and Terminalia ivorensis.

In 1988 there were about 50 000 km2 of timber concessions, of which 33 000 km2
outside of forest

reserves had been logged at some stage and most of which were probably converted to agriculture.

The gross national standing volume of timber was estimated by the Forest Inventory Project to be
188 million m3

in 1988. This was made up of about 102 million m3 of volume in trees greater than
70 cm (DBH) and about 86 million m3

in trees less than 70 cm DBH.

In 1900 there were over 88 000 km2
of forests in Ghana, but by 1950 only 42 000 km2 remained and

in 1980 it was estimated that the closed forest area had been further reduced to about 17 000 km2
.
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During the period 1981-1985 the annual rate of deforestation was 1.3%, involving 220 km2 (Repetto,

1988). The current level of log harvesting is about 1.5 million m3 per annum.

Timber species

About 674 species of trees attaining 5 cm DBH have been recorded in the forests of Ghana
(Hawthorne, 1990). Timber from about 60 of these species has been recorded in Ghanaian export

statistics during the period 1972-1989. Table 27 lists these species with trade names (and local names
given in parentheses) together with inventory data. Table 28 lists other timber species which are not

currently exported.

Timber trade

Detailed export statistics have been kept since at least 1972 by the Timber Industry Development
Board. The data for export of logs and lumber (sawn timber) by volume for the years 1972-1989 are

tabulated, by species and by country of destination (Tables 32-35). Note that data for 1987 and 1988

and those for destinations in 1989 were unavailable at the time of writing. Over the whole period

the most important species in terms of log exports are shown in Table 20 below.

Table 20

Log exports from Ghana of the most important timber

species, 1972-1989

Scientific name Trade name % total log export

(1972-1989)

Triplochiton scleroxylon Wawa 45.3

Entandrophragma utile Efoobrodedwo 10.2

Entandrophragma cylindricum Penkwa 8.2

Khaya ivorensis Dubini 7.4

Entandrophragma ivorense Edinam 5.4

Tieghemella heckelii Baku 5.2

Terminalia ivorensis Emire 2.9

Pterygota macrocarpa Kyereye 1.7

Entandrophragma candollei Penkwa-akoa 1.7

Pericopsis alata Kokrodua 1.4

However, owing mainly to log export restrictions, the pattern has changed considerably in recent

years. There was a decline in all sectors of the timber industry in the 1970s but with the introduction

of the Economic Recovery Programme in 1983 the industry recovered rapidly, with the production

of logs increasing by nearly 59% from 560 000 m3
in 1983 to 890 000 m3

in 1986 (Frimpong-Mensah,

1989). In 1989 the most important species were as shown in Table 21 below.
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Table 21

Log exports from Ghana of the most important timber species, 1989

Scientific name Trade name % total log export

1989

Triplochiton scleroxylon Wawa 56.6

Pterygoid macrocarpa Kyereye 11.8

Piptadeniastrum africanum Dahoma 5.7

Albizia ferruginea Awiemfosamina 4.7

Pycnanthus angolensis Otie 4.3

Nauclea diderrichii Kusia 3.7

Antiaris toxicaria Kyen-Kyen 3.4

Lophira alata Kaku 2.6

Ceiba pentandra Onyina 1.9

Rhodognaphalon brevicuspe Onyinakoben 1.4

Log exports went mainly to EEC countries (82.6%), especially the Federal Republic of Germany
(30.8%) and Italy (23.3%). The only other countries taking significant amounts were the USSR
(4.7%) and Japan (2.9%).

The most important species in terms of lumber exports are shown in Table 22.

Table 22

Lumber exports from Ghana of the most important

timber species, 1972-1989

Scientific name Trade name % lumber exports

(1972-1989)

Triplochiton scleroxylon Wawa 22.9

Milicia (= Chlorophora) excelsa/regia Odum 20.7

Entandrophragma utile Efoobrodedwo 16.2

Entandrophragma cylindricum Penkwa 8.8

Khaya ivorensis Dubini 7.0

Pericopsis alata Kokrodua 6.3

Tieghemella heckelii Baku 2.4

Entandrophragma angolense 13

Terminalia ivorensis Entire 2.1

In 1989 the order of species was similar to that for all years, although Triplochiton had assumed
greater dominance (41.8%) and Pericopsis was much less important (1.4%).

Lumber exports also went mainly to EEC countries (76.8%), especially the UK (36.7%) and the
Federal Republic of Germany (13.5%). The only other significant country was the USA (5.8%).
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The following timber products were exported in 1989 (provisional figures): sliced veneer (11 937 m3
),

furniture parts (3258 m3
), rotary veneer (2940 m3

), plywood (1011 m3
), processed lumber/mouldings

(967 m3
), profile boards (344 m3

), curls (223 m3
), flooring (187 m3

), reconstituted veneer (158 m3
),

broomsticks (21 m3
), toys (18 m3

) and pallets (13 m3
).

Rare and declining timber species

No comprehensive list of threatened plant species is known for Ghana but there are some
assessments of the conservation status of rare and threatened plants in the literature. Hall (1979)

listed rare and threatened species in six categories and included a number of tree species, none of

which has recently been used in the timber trade. These are listed in Table 29 where the

nomenclature follows Hall (1979) but synonyms are given where it differs from Hawthorne (1990).

Hawthorne (1990) does not specifically mention status for all listed species, but 27 species, none of

them recorded in the timber export trade, are noted as uncommon (u), rare (r) or very rare (vr) and

are listed in Table 23 below. These species are recorded in the TTC database as T or 'C.

Table 23

Uncommon or rare timber species in Ghana, according to Hawthorne (1990)

Species Assigned

category

Aubregrinia taiensis (FTP data: 0.136 trees/kmz r

Chionanthus mannii r

Citropsis gabonensis u

Cussonia bancoensis (FIP data: 0.068 trees/km
7 u

Detarium senegalense r

Drypetes ivorensis u

Drypetes singroboensis u

Ekebergia senegalensis r

Ficus bubu r

Homalium dewevrei r

Hymenostegia gracilipes r

Keayodendron bridelioides vr

Lecaniodiscus punctatus r

Magnistipula zenkeri r

Maytenus undata r

Pleiocarpa pycnantha u

Polyscias fulva r

Protomegabaria macrophylla r

Psychotria guineensis r

Psydrax arnoldiana u

Pterygota bequaertii r

Rinorea brachypetala u

Rinorea subintegrifolia u

Rinoria welwitschii u

Sorindeia juglandifolia r

Stemonocoleus micranthus r

Tricatysia coriacea r?

Zanthoxylum rubescens u
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Table 24 shows a number of tree species which are considered by IUCN (information from the

Threatened Plants Unit database) to be of conservation concern [rare (R), vulnerable (V) or

indeterminate (I)].

Table 24

Timber species of Ghana of conservation concern,

according to IUCN

Scientific name Description Assigned

category

Aeschynomene

elaphroxylon

A shrub or small tree (not listed by Hawthorne,

1990), the wood of which is used elsewhere in Africa

for making canoes, but it is not used commercially in

Ghana.

R

Breviea leptosperma I

Celtis aflicana Confined to dry forests; the wood is used for

building and mining poles.

I

Dalbergia setifera A coastal shrub, not a timber species. R
Hymenostegia gracilipes R
Pericopsis elata V
Pofyscias fiilva I

Schrebera arborea A dry forest savanna species; the wood may be used

locally.

I

Talbotiella gentii A small endemic, evergreen tree restricted to the

drier parts of the forest zone, where it is endangered

by forest clearing for charcoal making, and by

plantation programmes.

R

Turraea ghanensis V

Table 25

Estimated resource life in Ghana of various timber species

Species Estimated resource life (Alder 1989)

Entandrophragma angolense 18 years

Entandrophragma cylindricum 25 years

Entandrophragma utile 20 years

Guarea spp. 82 years

Guibortia ehie 18 years

Khaya spp. 20 years

Mansonia altissima 226 years

Milicia (= Chlorophora) excelsa 10 years

Nesogordonia papaverifera 85 years

Pericopsis elata years

Piptadeniastrum africanum **

Triplochiton scleroxylon 114 years

Turraeanthus africanus **

Growth exceeds felling rate giving a net increase in the resource.
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The over-exploitation of commercial timber species in Ghana has been noted by FAO (1984) which

draws attention to the threatened status of Pericopsis elata, Cossweilerodendron balsamiferum, Lovoa

trichilioides, Entandrophragma utile, Nauclea diderrichii, Terminalia ivorensis, T. superba, Antiaris

africana, Triplochiton scleroxylon and Hallea ledermanii. Hawthorne (in lilt., 1989), however, considers

that immediate, serious problems of overlogging of timber species in Ghana apply only to Meliaceae,

especially Khaya ivorensis and possibly to Pericopsis elata. Other species such as Milicia spp.,

Triplochiton scleroxylon and Terminalia spp. regenerate well in disturbed forest and are relatively fast

growing. Furthermore he points out that the most serious threat to all tree species in Ghana comes

from fire damage which has severely undermined the regeneration of trees even in the productive

moist semi-deciduous zone, affecting up to 80% of the area of some forest reserves. One of the

major problems associated with logging may be that it encourages fire.

A list of timber species has been annotated for the present study by J.N. Gyakari of the Kumasi

Forest Herbarium (Gyakari in litt., 1990). He considers most species to be not threatened, with the

exception of Milicia excelsa, M. regia, Pericopsis elata and Talbotiella gentii, Garcinia afzelii and

Garcinia epunctata, (Vulnerable), and Celtis africana and Tieghemella heclcelii (Indeterminate).

Gyakari believes that over-exploitation may be having a serious effect on Entandrophragma and Khaya

species in Ghana.

Mr A.D. Mather (pers. comm., 1990) believes that several species are at least locally threatened in

Ghana: Funtumia africana is apparently heavily cut for use in a match factory near Kumasi. He
regards Nauclea diderrichii as rare (presumably around Takoradi) due to illegal cutting for making

Fufu mortars.

Alder (1989) gives estimates of the resource life (i.e. the number of years that the species can

continue to be commercially utilised at the present rate of extraction) for 14 species used

commercially in Ghana. These estimates are based on the results of the Forest Inventory Project for

resource data and these are combined with information on growth and extraction rates to produce

an estimate of the resource life in years and are shown in Table 25 .

Conservation measures

Government policies

Mr P.V. Obeng, P.N.D.C. Member, Chairman of the Committee of Secretaries, and equivalent in rank

to Prime Minister, said in London in 1988, 'Some observers of third world development have been

obliged by experience to question the wisdom of large scale use of natural resources in pursuit of

economic goals. Let me assure all such observers that we in Ghana recognise the necessity to

maintain a sustained and sustainable yield. We are also very much aware of the ecological

consequences, both to ourselves and to the living Earth, of the destruction of tropical forests' (Anon.,

1989).

The current National Forest Policy has been summarised as follows (Kese, 1989):

(a) The creation of permanent forest resources by the reservation of suitably situated areas of forest

or land desirable and suitable for afforestation of a total extent sufficient to supply the benefits

in the form of the preservation of water supplies, maintenance of climatic conditions favourable

to the growth of the principal agricultural crops and minimisation of erosion, and direct benefits

in the form of sustained adequate supply of forest produce to meet the actual and potential

local requirement and the demands of the export trade.

(b) The management of permanent forest resources by methods that will achieve maximum

productivity and value on the basis of a sustained yield.

(c) The conduct of research into all branches of scientific forestry with special early emphasis on

ecology and silviculture, in order to achieve the aims of clause (b)

(d) Public education aimed at improving the understanding of the populace of the necessity for, and

value of, the nation's forests.

(e) Maximum utilisation of forest resources not dedicated to permanent forestry.

(f) The training of staff.

(g) The provision of technical advice and assistance to non-Governmental forestry,

(h) Co-operation with all agencies interested in optimum land usage.
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Forest management and silviculture

The silvicultural system of management used to be a combination of the Selection System and the

Tropical Shelterwood System.

The Selection System was applied to the bulk of the tropical high forest. It involved stock-mapping

of all economic trees over 7 ft girth and improvement thinnings of smaller-sized trees of economic

species. Exploitation was controlled by area, minimum girth limits and a calculated maximum basal

area on a 25-year felling cycle.

The Tropical Shelterwood System aimed to convert uneven-aged forests to even-aged ones containing

a high proportion of valuable species. The operations involved climber cutting, removal of unwanted

trees by cutting or poisoning and ground-cleaning of subsequent regeneration. The idea was to

promote the regeneration of the desired species. However, the system did not favour shade tolerant

species and proved too expensive to operate anyway.

The current system relies on a National Forest Inventory to assess the extent of the country's forests

and- to determine how much timber can be removed without overlogging. In 1986 the Forestry

Department, with the assistance of the Overseas Development Administration, embarked on a large-

scale inventory of Forest Reserves. There were three main objectives, namely:

(a) to provide static estimates of the national stock of commercial log volume within the Forest

Reserves;

(b) to update the Department's system of dynamic inventory which will provide estimates of growth,

forest dynamics and mortality to enable the forest manager to monitor the state of the forest;

and

(c) to train staff in all aspects of the work to ensure that in future the Department had the

capability of continuing an inventory system.

The fieldwork was completed in November 1988 and a seminar was held in March 1989 to discuss

the results (Wong, 1989). The project established 1332 widely distributed sample plots and measured

some 160 000 trees. It showed that the Forest Reserves contained 189 million m3
of wood in the

form of the main trunks of all trees above 30 cm diameter. About 90 million m3 are in trees of

commercial species above 70 cm diameter which is roughly the minimum economic size of interest

to the timber industry. This initial inventory is being followed by more intensive data collection

which will continue until at least 1993.

A Forest Resource Management Project was drawn up which includes provisions for an inventory

both inside and outside the forest reserves, updating of the annual allowable cut, preparation of

working plans and harvesting schedules, reduction in logging waste and the rehabilitation of forest

plantations in forest reserves.

Legislation

Forest legislation is presently contained in various acts, ordinances and decrees. The Forests

Ordinance (Cap. 157) (1927), supplemented by the Forest Reserves Regulations (1927) (L.N. 31), is

the principal element. Sections 22-33 of the Forests Ordinance, relating to forest offences and
prosecution, have been replaced by the provisions of the Forest Protection Decree 1974, NRCD 243.

The penalties in the latter Decree were increased in the Forest Protection (Amendment) Law, 1986.

The Trees and Timber Decree, 1974 deals with property marks and protected areas. Various earlier

regulations referring to protected areas outside forest reserves, to the control of cutting, log

measurements and log exports remain in force. The Forests Improvement Fund Act 1960 is concerned
with silvicultural operations in forest reserves. The Concessions Act, 1962 regulates the granting of

timber harvesting rights. The larger timber processing industries are subject to the provisions of the

Timber Operations (Government Participation) Decree, 1972 and the forest industry as a whole is

covered by certain provisions of the Investment Policy Decree, 1975. The Timber Industry and Ghana
Timber Marketing Board Amendment Decree, 1977 contains important provisions on log exports and
on the commercialisation of log and forest products.
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Exploitation of trees is subject to a Forestry Department entry permit, working plan prescriptions

and an adherence by the concessionaire to all pertinent forestry legislation. Timber concessions

outside forest reserves fall under the responsibility of the Lands Commission. Land use policy in

these areas is currently one of salvage logging rather than sustained yield management. The Forestry

Department decide whether there are any ecological objections to the granting of the area proposed

in the application. The Timber Export Development Board (TEDB) comments on whether the

applicants are adequately equipped to fell and extract timber efficiently from the proposed area. The
application is then scrutinised by the Forestry Commission which, especially in the case of areas

outside reserves, may request a local team to examine the area. The Commission sends its

recommendations to the Lands Commission, which is the granting authority. The logs that are

removed are subject to examination by the Forest Products Inspection Bureau (FPIB) and the logged

areas are inspected by the Forestry Department to ensure that cutting has taken place as approved.

Export procedures are controlled by the TEDB. Only concessionaires or millers/ manufacturers are

allowed to export timber and they have to satisfy a number of requirements before approval is given,

including a further inspection of the timber by the FPIB to ensure that the consignment is correctly

identified and labelled.

Table 26 below shows species prohibited from export in log form, introduced in April 1979 or

February 1988.

Table 26

Timber species prohibited from export

in log form in Ghana.

Species Trade name Year export

prohibited

Aningeria robusta Asanfona (1988)

Entandrophragma angolense Edinam (1979)

Entandrophragma candollei Candollei (1979)

Entandrophragma cylindricum Sapele (1979)

Entandrophragma utile Utile (1979)

Guibortia ehie Black Hyedua (1979)

Heritiera utilis Nyankom (1979)

Khaya anthothecal

grandifoliolalivorensis

Mahogany (1979)

Lovoa trichilioides African Walnut (1979)

Mansonia altissima Mansonia (1979)

Milicia (= Chlorophora) excelsa/regia Odum (1979)

Nesogordonia papaverifera Danta (1988)

Pericopsis elata Afrormosia (1979)

Tectona grandis Teak (1979)

Terminalia ivorensis Entire (1988)

Terminalia superba Ofram (1988)

Tieghemella heckelii Makore (1979)

Turraeanthus africanus Avodire (1979)
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In November 1990 Forest Improvement Levies were introduced. These included the following levies

on logs: 50% on Kusia Nauclea diderrichii, 40% on Guarea cedrata, Ayan Distemonanthus

benthamianus and Afzelia africana/bella; 10% on Canarium schweinfltrthii and Wawa Triplochiton

scleroxylon. Levies on green/air-dried sawnwood were: 50% on Afrormosia Pericopsis elata, Utile

Entandrophragma utile, Hyedua Guibortia ehie, and Makore Tieghemella heckelii; 8.5% on Odum
Milicia excelsalregia. The Government plans to follow up the levies by introducing a ban on exports

of green sawn timber in January 1994.

Royalties are detailed in the Forest Fees Regulations and these were amended in January 1989.

Initially after independence there was no standard royalty policy. Each concession agreement

contained its own unique schedule of royalties. By 1976 a standardised royalty system was applied

to all concessionaires. The royalty currently takes the form of a specific charge per tree harvested

and there are specific rates for 39 timbers. The January 1989 rates are shown in Table 30.

Protected areas

A list of the conservation areas of Ghana (excluding Forest Reserves), with some information on the

timber species that they contain, is given in Table 31.

Botanic gardens and arboreta

Aburi Botanic Gardens were opened in 1890, originally for agricultural research but in recent years

it has mainly operated for recreational purposes. There are two University Gardens in Ghana, at

Kumasi and Legon.

Plantation development

In the high forest zone 26 000 hectares of plantations have been established for industrial use. In

1989 the planting programme aimed to establish 3000 extra hectares annually. A variety of species

has been planted, commencing with Teak Tectona grandis introduced between 1900 and 1910.

Subsequently Gmelina arborea and Eucalyptus species have been planted, and also a number of native

species, including Wawa Triplochiton scleroxylon, Niangon Heritiera utilis, Mahogany Khaya ivorensis

and Entire Terminalia ivorensis. In 1970 a nationwide forest plantation programme was introduced

by the Forestry Department but it was restricted to Forest Reserves and it began to decline after 1975

because of lack of funds. A National Tree Planting Programme was launched In 1983 which aims

to foster reforestation and afforestation programmes in the rural areas outside of Forest Reserves

through participation of the local communities.

In areas where there is a shortage of agricultural land the taungya system has been used. This

consists of raising agricultural crops under plantings of young trees. The plots are tended by farmers

who are allowed to cultivate them for three years until the foliage canopies of the trees form a

continuous cover.
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Table 27

Timber species exported from Ghana, 1972-1989

Scientific name Trade name Number of

trees per km2

Afzelia africanalbella Papao (Apa/Afzelia) 6

Albizia ferruginea Awiemfosamina 6

Albizia zygia Okoro 4

Alstonia boonei Sinuro (Sindru) 25

Amphimas pterocarpoides Yaya 7

Aningeria altissima/robusta Samfena (Aniegre, Asanfona) 14

Anopyxis klaineana Kokote 3

Antiaris toxicaria Kyen-kyen (Chenchen) 34

Antrocaryon micraster Aprokuma 3

Berlinia spp. Kwatafompaboa (Tetekou) 9

Bombax buonopozense Akonkodie 5

Borassus aethiopum Agobeam

Canarium schweinfurthii Bediwonua (Canarium) 2
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Scientific name Trade name Number of

trees per km2

Cedrela odorata Cedrela <1

Ceiba pentandra Onyina (Ceiba) 51

Celtis mildbraediilzenkeri Esa (Celtis) 77

Chrysophyllum albidumlgiganteumlsubnudum Akasaa (Akatio) 14

Copaifera salikounda Entedua (Bubinga) <1

Cordia milleniilplatythyrsa Tweneboa (Akaboa, Pooli) 3

Cylicodiscus gabunensis Denyao 20

Cynometra ananta Ananta 10

Daniellia ogea/thurifera Ehyedua (Ogea, Sopi) 7

Dialium aubrevillei Duabankye 6

Diospyros sanza-minika Sanza-mulika (Kusibire, Ebony) <1

Distemonanthus benthamianus Bonsamdua (Ayan) 5

Entandrophragma angolense Edinam 13

Entandrophragma candollei Penkwa-akoa (Candollei, Omu) 2

Entandrophragma cylindricum Penkwa (Sapele) 12

Entandrophragma utile Efoobrodedwo (Utile) 5

Erythrophleum ivorense/suaveolens Potrodom/Odom 4

Cuarea cedrata Kwabohoro (Guarea) 4

Guarea thompsonii Kwadwuma (Black Guarea) 1

Guibortia ehie Anokye-hyedua 3

Hallea ledermannii/stipulosa Subaha (Abura) 1

Heritiera utilis Nyankom (Niangon) 6

Khaya anthothecalgrandifoliola Krumben/Kruba (Ahafo) 3

Khaya ivorensis Dubini (Mahogany) 18

Klainedoxa gabonensis Kroma 8

Lophira alata Kaku 3

Lovoa trichilioides Dubinibiri (Walnut) 4

Mammea africana Bompagya 3

Mansonia altissima Oprono (Mansonia) 4

Milicia excelsa/regia Odum 22

Nauclea diderrichii Kusia (Opepe) 5

Nesogordonia papaverifera Danta 11

Parkia bicolor Asoma 15

Pericopsis elata Kokrodua (Afrormosia) 2

Petersianthus macrocarpus Esia (Essa) 22

Piptadeniastrum africanum Dahoma 61

Pterygota macrocarpa Kyereye (Koto) 22

Pycnanthus angolensis Otie 21

Rhodognaphalon brevicuspe Onyinakoben (Bombax,

Kondoroti)

5

Sterculia rhinopetala Wawabima 7
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Scientific name Trade name Number of

trees per km2

Strombosia glaucescens Afena 1

Tectona grandis Teak (introduced)

Terminalia ivorensis Entire 6

Terminalia superba Ofram 45

Tieghemella heckelii Baku (Makore) 4

Triplochiton scleroxylon Wawa 152

Turraeanthus africanus Apapaye (Avodire) 8

Another 135 taxa attaining 70 cm DBH have been recorded by the ODA Forest Inventory Project

(Ghartey, 1989 and unpublished FIP data), and are shown in Table 28.

Table 28

Tree species attaining timber size in Ghana but not

currently exported

Scientific name Trade name No. of

trees per

km2

Afrosersalisia afzelii Bakunini 1

Albizia adianthifolia Pampena 1

Albizia glaberrima Okora-akoa 1

Allanblackia floribunda Sonkyi 1

Anogeissus leiocarpus Kane <1

Anthocleista spp. Bontodee <1

Anthonotha fragrans Totorinini <1

Anthonotha macrophylla Totoro <1

Anthostema aubryanum Kyirikusa <1

Araliopsis soyauxii Meawere <1

Aubregrinia taiensis Duatadwe-kese <1

Aubrevillea kerstingiilplatycarpa Dahomanua <1

Balanites wilsoniana Krobodua 2

Beilschmiedia mannii Tweanka <1

Blighia spp. Akye 7

Breviea leptosperma Kankabim <1

Bridelia spp. Opamkotokrodu (Opepea) <1

Buchholzia coriacea Esonobese <1

Bussea occidentalis Kotoprepre 3

Calpocalyx brevibracteatus Atrotre 1

Carapa procera Kwakuobese (Krupi) <1

Celtis adolfi-friderici Esakosua 11

Celtis wightii Prempresa 2
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Scientific name Trade name No. of

trees per

km*

Chidlowia sanguinea Ababima 1

Chrysophyllum beguei Duatadwenini <1

Chrysophyllum perpulchrum Atabene 6

Chrysophyllum pruniforme Duatadwe 2

Cleistopholis patens Ngonenkyene (Fifiriwa) 2

Coelocaryon oxycarpum Abruma <1

Cola gigantea Watapuo 15

Cola lateritia Watapuobere <1

Cola nitida Bese <1

Cordia senegalensis Okosu <1

Corynanthe pachyceras Pampenama 1

Coula edulis Bodwue (Ebo) 1

Crudia gabonensis Samantaanini <1

Cussonia bancoensis Kwaebrofre <1

Cynometra megalophylla Ananta-akoa <1

Dacryodes klaineana Adwea (Orumu egbo) 4

Dialium dinklagei Dwedweedwe <1

Dichapetalum madagascariense Esonowedie <1

Diospyros spp. Atwea(-bere)etc <1

Diphasia angolensis Amuduro <1

Discoclaoxylon hexandrum Dubrafonini <1

Discoglypremna caloneura Fetefre <1

Dracaena arborea Ntonme <1

Drypetes aubrevillei Duamoko <1

Drypetes pellegrinii Opahakokoo <1

Duboscia viridiflora Akokoragyehini(3)

Elaeis guineensis Abe <1

Enantia polycarpa Duasika (Dubima) <1

Erythrina spp. Osorowa <1

Erythroxylum mannii Pepeanini (Landa) 1

Ficus spp. Domini 2

Funtumia africana Okae <1

Gilbertiodendron spp. Tetekon 3

Gfyphaea brevis Foto <1

Greenwayodendron oliveri Duabiri <1

Hannoa klaineana Fotie 7

Hexalobus crispiflorus Duabaha 3

Hildegardia barteri Akyerekyewewa <1

Holarrhena floribunda Sese <1
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Scientific name Trade name No. of

trees per

km*

Holoptelea grandis Nakwa 4

Homalium letestui Esononankoroma 1

Homalium dewevreilstipulaceum Owebiribi 1

HunterialPicralima spp. Kanwene <1

Irvingia gabonensis Abesebuo 2

Lannea welwitschii Kumanini 4

Lecaniodiscus cupanioides Dwindwera <1

Leptaulus daphnoides Afena-akoa <1

Lonchocarpus sericeus Same 1

Maesopsis eminii Onwamdua <1

Maranthes spp. Afam 5

Maranthes chrysophylla Kajabiri <1

Margaritaria discoidea Pepea 1

Mildbraediodendron excelsum Tweawodo <1

Millettia rhodantha Tetetoa <1

Monodora myristica Wedeaba 1

Moms mesozygia Wonton 1

Morinda lucida Koakroma <1

Musanga cecropioid.es Odwuma (Corkwood) <1

Myrianthus arboreus Nyankumabere <1

Newtonia aubrevillei Adadaba-nua <1

Octoknema borealis Wisuboni <1

Okoubaka aubrevillei Odii <1

Omphalocarpum ahia Duapompo <1

Omphalocarpum elatum Esonodokono <1

Ongokea gore Bodwe 1

Ophiobotrys zenkeri Akwana <1

Pachypodanthium staudtii Kumdwie 1

Pachystela brevipes Aframsua <1

Panda oleosa Kokroboba <1

Parinari excelsa Afam 5

Parkia pZlicoidea Asoma-nua 1

Pellegriniodendron dipnyllum Felefele <1

Pentaclethra macrophylla Ataa 5

Pentadesma butyracea Abotoasebie (Pagya) <1

Phyllocosmus africanus Akokorabeditoa 1

Placodiscus boya Kafuoso 1

Protomegabaria stapfiana Agyahere 2
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Scientific name Trade name No. of

trees per

km*

Pseudospondias microcarpa Katawani 2

Psydrax parviflora Ogyapamnini <1

Pteleopsis telodendron Kwae-kane 1

Ricinodendron heudelotii Wama 17

Samanea dinklagei Abobonkahyire <1

Sapium aubrevillei Ketebontore-nua <1

Sapium ellipticum Ketebontore <1

Sarcocephalus pobeguinii Sukusia <1

Scaphopetalum amoenum Nsoto <1

Scottellia klaineana Tiabutuo 3

Scytopetalum tieghemii Oprim <1

Spathodea campanulata Akuakuo-ninsuo <1

Spondianthus preussii Aworatee <1

Sterculia oblonga Ohaa 7

Sterculia tragacantha Sofo 1

Stereospermum acuminatissimum Esonotokwakofuo 1

Strephonema pseudocola Awuruku <1

Symphonia globulifera Ehureke (Ahoke) <1

Syzygium guineense <1

Tabemaemontana spp. Obanawa <1

Talbotiella gentii Takorowanua 2

Tetrapleura tetraptera Prekese <1

Treculia africana Brebretim 3

Trichilia prieuriana Kakadikuro 1

Trichilia tessmannii Tanuronini 1

Trichoscypha spp. Anaku <1

Trilepisium madagascariense Okure 3

Uapaca guineensis Kontan 2

Vitex spp. Otwentorowa <1

Vitex ferruginea Otwentorowa <1

Xylia evansii Samantawa 4

Xylopia quintasii Obaa <1

Xylopia staudtii Duanan <1

Zanthoxylum spp. Oyaa/Okuo 2

This list provides an indication of those species of potential use to the timber trade but it should be

borne in mind that many other factors have to be taken into consideration before new species are

utilised by the trade. The species listed may be too small for commercial exploitation (i.e. the normal

maximum size is less than 70 cm DBH), the timber may have no useful properties, or it may be too

widely spaced in the forest zone to be worth exploiting.
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Table 29

Rare and threatened timber species in Ghana, according to Hall (1979)

Description of category Species

Category I. Species endemic to

Ghana and known only from a

few localities; in great danger:

Hymenostegia gracilipes

*Magnistipula aff. butayei =? M. zenkeri

Turraea ghanensis

Category II. Species known only

from a few localities in Ghana
and one or two other countries;

in great danger:

Aprostyrax lepidophyllus

Aubregrinia taiensis (FTP data: 0.136 trees/km2)

Breviea leptosperma (FTP data: 0.136 trees/km2)

Croton aubrevillei

Gluema ivorensis

Hymenostegia aubrevillei

(Neorasea toupetou) - Sericanthe toupetou

Tapura ivorensis

Tricalysia vignei

Trichoscypha albiflora

Category in. Disjunct species;

small populations in Ghana very

remote from other populations

Cyathea manniana

Lecaniodiscus punctatus

Mildbraediodendron excelsum (FIP 0.068 trees/km2)

Pseudagrostistachys africana

Pteleopsis habeensis

*Ryligynia affinis (=? R. umbellulata)

Sorindeia zenkeri

Talbotiella gentii (FIP data: 2.0 trees/km2)

*Tarenna cf. laurentii

(Teclea sudanica) — Vepris

heterophylla

* (Trichoscypha preussii) = ?

Category. FV. Species apparently

endemic to Ghana, but relatively

well distributed:

Cola boxiana

Cola umbratilis

(Ochthocosmus chippii) = Phyllocosmus sessiliflorus

Placodiscus attenuatus

Uvariopsis globiflora

Category V. Species rare and

thinly scattered through several

countries including Ghana:

species list not included in Hedberg (1979)

Category VI. Species rare or

endangered in Ghana, but fairly

widespread and not necessarily

rare '"n some other countries:

*(Adina microcephala) — ?

Bequaertiodendron magalismontanum

Celtis africana

Polyscias fulva

(Rhizophora hanisonii) = R. racemosa

Schrebera arborea

Vincentella passargei

* = species or name not listed in Hawthorne (1990).
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Table 30

Royalty rates applied to timber trees in Ghana, 1989

Species Cedis per tree

Afzelia africanalbella 3500

Albizia ferruginea 2300

Aningeria altissima 10400

Aningeria robusta 6900

Antiaris toxicaria 4600

Antrocaryon micraster 6000

Berlinia spp. 3400

Canarium schweinfurthii 3400

Ceiba pentandra 4600

Celtis mildbraediilzenkeri 3400

Cordia milleniilplatythyrsa 4200

Daniellia ogealthurifera 3900

Distemonanthus benthamianus 6900

Entandrophragma angolense 12200

Entandrophragma candollei 12500

Entandrophragma cylindricum 16600

Entandrophragma utile 23600

Guarea cedrata 7600

Guibortia ehie 11200

Hallea ledermanniilstipulosa 4600

Heritiera utilis 6500

Khaya ivorensis 16900

Lophira alata 6100

Lovoa trichilioides 14500

Mammea africana 3400

Mansonia altissima 10200

Milicia excelsalregia 13400

Nauclea diderrichii 6100

Nesogordonia papaverifera 4600

Pericopsis elata 24000

Piptadeniastrum africanum 7200

Pterygota macrocarpa 7100

Pycnanthus angolensis 2300

Rhodognaphalon brevicuspe 5500

Terminalia ivorensis 7400

Terminalia superba 4200

Tieghemella heckelii 17700

Triplochiton scleroxylon 6400

106



Species Cedis per tree

Turraeanthus africanus 6400

Other timbers 2500

This system of royalties per tree, rather than based on a volume of timber, encourages loggers to

harvest a variety of species, and to harvest the large trees rather than the small ones, utilising each

stem as fully as possible.

Table 31

Protected areas of Ghana*

Name of protected

area

Area

(ha)

Dominant forest type Notes (species lists

available to the project;

species of note)

Wildlife

Sanctuaries

Bomfobiri 7258

Owabi 5184

Strict Nature

Reserves

Kogyae 32400

National Parks

Bia 7776 moist evergreen and high

semi-deciduous forest

Yes, Entandrophragma

angotense, E. cylindricum,

Khaya ivorensis,

Triplochiton scleroxylon,

Pericopsis elata, Tieghemella

heckelii, Milicia excelsa

Bui 307360 savanna woodland

Digya 312595 savanna woodland,

transitional high and gallery

forest

Triplochiton scleroxylon

Mole 492100 woodland savanna, gallery

forest

Nini-Suhien 10427 moist evergreen rain forest

Game Production

Areas

Ankasa 20736

Bia 22810

Gbele 32400

Kalakpa 54691

Shai Hills 5443

Not including Forest Reserves WCMC data on file (1990)
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Liberia

Introduction

The production of timber in Liberia was mainly for the domestic market until the early 1960s. It is

only over the last 30 years that the exploitation of timber has developed on a commercial scale, with

spectacular increases in production having taken place. In 1984 Liberia was the third largest supplier

of timber to Europe from West Africa, after Cote d'lvoire and Cameroon (FDA, 1984). Timber

represented 15% of Liberia's exports in 1986-87 and may have risen to 25% by 1989. The timber

industry has not yet reached its full potential, partly because of poor internal communications.

Institutional arrangements

The Forestry Development Authority (FDA), an autonomous public corporation, is responsible for

the economic management and conservation of Liberia's forests. Its policies are formulated by the

Board of Directors, which is mainly composed of Government Ministers, with the Minister of

Agriculture as ex-officio chairman.

The Forest Resource

Most of the land surface area (9.6 million ha) of Liberia lies within the Guinean high forest zone.

There are two major vegetation zones in Liberia, evergreen and moist semi-deciduous forest

(Voorhoeve 1979), reflecting the different rainfall regimes of the coast and interior. Evergreen

forests occur where rainfall is higher than 2000 mm, with no marked dry season, i.e. in a belt parallel

to the coast in the eastern and central parts of the country (FAO, 1981). The characteristic species

of the areas of mixed evergreen forest are Lophira alata, Heritiera utilis, Sacoglottis gabonensis,

Calpocatyx aubrevillei, and Dialium species. Valuable timber trees are relatively scarce: Heritiera utilis

is quite abundant but usually of small stature (Voorhoeve, 1979), whilst there is some Lovoa

trichilioides and Guarea cedrata, but hardly any Entandrophragma or Khaya species.

The single-species dominated areas of evergreen forest consist of patches dominated by Cynometra

ananta, Gilbertiodendron preussii, Monopetalanthus compactus, Parinari excelsa, or Tetraberlinia

tubmaniana.

Moist semi-deciduous forest occurs in the north of the country and is transitional between the

evergreen forest and the semi-deciduous vegetation of Cote d'lvoire (Voorhoeve, 1979). Typical

species include Aningeria robusta and Nesogordonia papaverifera.

A 1985 FDA survey concluded that only an area of 4.79 million ha of the country (49.8%) is now
covered in high forest, the rest of the country having been converted to farmland and savanna. Most

of the primary forest cover, except in remote and rugged areas, was probably removed centuries ago.

However, subsequent declines in the human population have allowed secondary high forest to

recolonise the country.

The official figures for forest cover show large discrepancies, making accurate assessments difficult.

The FAO 1980 Forest Resources Assessment study indicated that 18.7% of the country was covered

by climax-closed forest (FAO, 1981). However, the FDA 1984 annual report stated that Liberia had
a total forest area of 12 million acres, i.e. almost 50% of the country's total land area (FDA, 1984).

This figure must, however, include lightly logged areas (Sayer, 1986).

Deforestation of high forest due to shifting cultivation has been estimated at 37 000 ha per year, or

0.78% of total high forest cover (Rietbergen, 1988). Although this figure is not high, there is concern
over the future of the forest reserve, since 1.1 million ha of existing high forest are unfit for logging,

either due to steep slopes (970 000 ha) or the presence of national parks (130 000 ha). The loss of

productive high forest is therefore nearer 1.0%. Actual forest loss is probably much higher than

even this figure of 1.0% for several reasons. First, the figure of 37 000 ha/annum was calculated for

the period 1969-79 but the population of the country has almost doubled since 1969. Secondly, the

1985 FDA survey showed that areas such as Bopulu suffered deforestation rates almost twice as high
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(1.58%) as the country average and, finally, in the years directly after the 1980 military coup, shifting

cultivation was very intensively practised and went largely uncontrolled (Rietbergen, 1988).

Approximately 1500 ha of forest per annum are lost directly to logging. Estimates in the early 1980s

(FAO, 1981) put total deforestation at 41 000 ha/annum for 1981-85, whilst a more recent FDA
estimate put the level at 50 000 ha, or 1.35% of productive high forest, per annum (Rietbergen,

1988).

Timber species

Around 40 tree species are felled for commercial timber production in Liberia. FDA classifies timber

species as Class 'A', prime commercial species which are mainly for the export market, and Class 'B\

species which are mainly in local use. The Class A species are: Aningeria robusta, Entandrophragma

spp., Guarea cedrata, Heriteria utilis, Khaya spp., Lovoa trichilioides and Tieghemella heckelii.

Timber trade

In 1955 log production was practically all for the home market and stood at 8200 m3 (FAO 1981).

The export of logs began in 1963 and has increased rapidly ever since as is shown in Table 36.

Table 36

Average annual production and export of logs

from Liberia (m3)

1956-60 1961-65 1966-70 1971-75 1975-77

Total production 27000 40000 173000 410000 603000

Log Exports - 9000 109000 314000 304000

Sources: FAO, 1975; FDA 1978; in FAO, 1981.

Western Europe is the single largest consumer of Liberia's wood products, taking about 95%. The
major destinations for log exports in 1989 were France (34%), Portugal (14%), Italy (13%) and

Germany (9.2%).

Although over 40 tree species are traded (Table 37), only five species make up 63% of production

(WWF, 1989). Niangon Heritiera utilis production has continued to lead all other species in volume.

In 1986/87 Niangon production reached a peak of 319 281 m3 and accounted for 45% of the total

production (FDA 1987). The production of Sipo Entandrophragma utile increased slightly from

24 451 m3
in 1985 to 27 655 nrin 1986/87, whilst that of Framire Terminalia ivorensis more than

doubled from 21 163 m3
to 46 070 m3

in the same period, an increase of 117%. Other species which

have shown substantial increases in production in recent years are Limbali Gilbertiodendron preussii,

Obeche Triplochiton scleroxylon, Abura Hallea ledermannii and Tiama Entandrophragma angolense.

Whilst Niangon continues to lead the export market, Tetra, Framire and Aniegre Aningeria robusta

have significantly increased their share in recent years.

Roundwood production averaged 4 470 000 m3 between 1984 and 1986 (WRI, 1988), a 34% increase

from the period 1974-1976. During the same period, the average annual production of industrial

roundwood fell by 6% to 557 000 m , whilst the production of sawnwood rose by 21% to 169 000 m3

(WRI, 1988).

Table 37 shows the species exported in one recent period of twelve months (FDA 1987).
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Table 37

Log export by species in Liberia 1986/87

Species
i x~

Volume mJ

Sipo Entandrophragma utile 15732

Tiama Entandrophragma angolense 5830

Kosipo Entandrophragma candollei 1887

Sapelli Entandrophragma cylindricum 3090

Khaya Khaya ivorensis 5231

Lovoa Lovoa trichilioides 15309

Makore Tieghemella heckelii 8466

Niangon Heritiera utilis 201376

Iroko Milicia (= Chlorophora) excelsa 5193

Bosse Guarea spp. 1734

Framire Terminalia ivorensis 30264

Aniegre Aningeria robusta 9050

Tetra Tetraberlinia tubmaniana 46498

Wawa Triplochiton scleroxylon 5476

Danta Nesogordonia papaverifera 1140

Movinque Distemonanthus benthamianus 2421

Antiaris Antiaris toxicaria 147

Ako Antiaris toxicaria 136

Limbali Gilbertiodendron preussii 16208

Amazakoue Guibortia ehie 639

Aide Canarium schweinfurthii 1415

Etimoe 307

Didelotia Didelotia spp. 17848

Bombax Bombax buonopozense 576

Ilomba Pycnanthus angolensis 41

Limba Terminalia superba 1327

Faro Daniellia spp. 694

Tali Erythrophleum spp. 858

Afzelia Afzelia africana 71426

Boire 31813

Akatio 63

Naga Brachystegia spp. 1361

Abura Hallea ledermannii 16956

Mansonia Mansonia altissima 656

Allodie 83

Bodo Detarium senegalense 22

Ekki Lophira alata 2614

Anthonatha Anthonotha spp. 13

Total 429008

Source: FDA (1987)
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A differential log export tax, the Industrialisation Incentive fee, has been introduced as part of
Liberia's forest revenue system. This was partly designed as a disincentive to the export of depleted

species. The highest rate was imposed on Entandrophragma utile, followed by other Entandrophragma
spp., Khaya spp., Tieghemella heckelii, Lovoa trichilioides and Heritiera utilis, most of which are now
subject to a log export ban.

According to Mayers (in prep.), there appear to be various ways in which timber companies illegally

undervalue the timber exported: under-recording the timber loaded onto ships, downgrading the

recorded quality or species value and transfer pricing. These result in a huge loss in revenue: for

example, the f.o.b. value of logs leaving Liberia for EEC countries in 1989 was recorded as about

USS80 000 000 and value on arrival according to EEC figures as USS200 000 000.

Rare and declining timber species

The rarity of certain timber species in Liberia is noted by Voorhoeve (1979). Tieghemella heckelii,

for example, which is found throughout Liberia is considered to be threatened. The reduction in high

forest area and numbers of elephants that disperse the seeds, and the poor natural regeneration of

the species all contribute to its decline. Voorhoeve (1979) suggests that the species may become
extinct unless replanted by the Forestry Service.

Table 38

Threatened timber species of Liberia

Species IUCN
category

Anthonotha explicans R

Canarium schweinfurthii V

Copaifera salikounda R
Coula edulis V/R

Entandrophragma utile E

Guarea cedrata E

Guarea thompsonii E

Hallea ledermannii V

Heritiera utilis V

Khaya anthotheca E

Khaya ivorensis E

Lovoa trichilioides E

Nauclea pobeguinii V

Source: FDA (1987)

Thorne (1979) records that almost the entire Meliaceae family is in danger of extinction in Liberia

because of the high rate of extraction of these species in the concessions, together with the threat of

fire accompanying shifting cultivation. Species of other timber genera such as Antiaris, Milicia,

Musanga, Hallea, Nauclea, Nesogordonia, Heritiera and Canarium are considered to be Vulnerable;

species of Antiaris, Xylopia, Copaifera, Azfelia, Bridelia, Bussea, Distemonanthus, Monopetalanthus,

Chidlowia, Diospyros, Funtumia and Erythrophleum are provisionally considered to be Indeterminate

(Thorne, 1979). The timber species in Table 38 are recorded in the TTC database as threatened.

Unfortunately no new data on the conservation status of timber species in Liberia have been collected

for the present study. It would clearly be desirable to expand on the provisional assessments made
by Thorne and to update the data in view of Liberia's expanding timber industry.
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It is generally accepted that there has been overcutting of traditionally exploited species such as Sipo

for the export market. This has led to a strong trend towards the utilisation of lesser known species

such as Abura Hallea ledermannii, Lirabali Gilbertiodendron preussii and Tetra Tetraberlinia

tubmaniana. These species have now overtaken Sipo in terms of the volume exported. One measure

to promote the exploitation of lesser known species has been the use of a conservation fee. This is

levied at $3.00 per m3 on Class 'A' species and Si.5 on Class 'B' species.

Conservation measures

Government policy

The official Forest Policy of Liberia includes the following aims in the promotion of forest

conservation:

to stop the needless waste and destruction of the forest and associated natural resources and

to bring about profitable harvesting of all forest products, while assuring that supplies of these

products are perpetuated;

to conduct essential research in the conservation of forest resources and formulate action

programmes based on the result of such research;

to organise forestry training, offer technical assistance to all those engaged in forestry activities,

and spread the acceptance of conservation of forest resources throughout the country;

to conserve recreational and wildlife resources of the country concurrently with the

development of forestry programmes;

to undertake reforestation and afforestation programs in non-productive public forest land as

part of the forest conservation measures;

to involve the rural population in forest conservation and forest production by encouraging the

establishment of communal forest and agro-forestry programmes;

Legislation

The 1953 Forestry Act together with the Supplementary Act for the Conservation of Forests (1957)

provide the legal basis for forest utilisation and conservation, including the creation of national parks

(Schmithusen, 1986). Regulations published by FDA expand upon and adapt the basic forest

legislation. No specific legislation is known for the conservation of individual timber species. The
Supplementary Act for the Conservation of Forests (1957) specifies minimum diameter limits for

various species and these have been subsequently revised.

A ban on the export of certain timber species in log form was proposed in 1990 to be effective from

1 October 1990 under FDA Regulation No. 17. The species concerned are:

Aningeria robusta Aniegre
Entandrophragma angolense Tiama
Entandrophragma candollei Kossipo
Entandrophragma cylindricum Sapele
Entandrophragma utile Sipo
Khaya anthotheca Khaya/Acajou
Khaya ivorensis Khaya/Acajou
Lovoa trichilioides Lovoa
Nauclea diderrichii Kusia

Tieghemella heckelii Makore
Triplochiton scleroxylon Obeche

Protected areas

Liberia has twelve nominally protected National Forests and one National Park, as listed in Table 39.

These cover 16% of the area of the country and remain predominantly composed of high forest. The
National Forests were created in the late 1950s and early 1960s. Since 1987 the FDA has been
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redemarcating the boundaries of the National Forests, using funds generated by the 'conservation tax'

on logging.

At present WCMC holds no information on the presence of timber species within the protected areas

for incorporation into the TTC database. It would obviously be desirable to collect such data to the

extent to which they are currently available.

Forest management and silviculture

Forest management in Liberia is based on the Forest Management Plan and various Forest

Regulations. The Forest Management Plan is part of the Timber Concession Agreement (standard

format) introduced in 1973. The Plan refers in particular to logging methods, timber harvesting by

an annual coupe system, reforestation, construction of logging roads and log scaling (Schmithusen,

1986). The current felling cycle is 25 years, with a 4% annual coupe with concessions. The felling

cycle is generally considered too low. Minimum girth limits are specified in the Supplementary Act

for the Conservation of Forests (1957).

Plantation development

Plantation forestry has a short history in Liberia and it was only in the early 1970s that the

Government, and also the logging companies in fulfilment of their concession agreements, started

planting, although some trials were run at the University from the early 1960s (FAO, 1981). The early

plantations were mainly of Gmelina arborea and Tectona grandis but later aid projects, financed

mainly by the World Bank, have concentrated on fast growing species such as Gmelina, Eucalyptus,

and Pinus caribaea. Most of these have failed and have been selectively replanted with indigenous

hardwoods under the German Forestry Mission (Sayer, 1986). FAO (1981) estimated that between

1981 and 1985 the areas of successfully planted areas would amount to 7500 ha of Pinus, 900 ha of

Tectona and 1600 ha of Gmelina and other fast growing hardwood species. This would equate to a

rate of plantation establishment of 2000 ha per year.
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Table 39

Protected areas of Liberia

Name of protected area Area (ha) Dominant forest type

National Parks

Sapo 130747 moist evergreen rain forest, swamp forest,

seasonal forest, savanna

National Forests

East Nimba 29947

Gbi 60970

Gio 34144

Gola 206994

Grebo 260326

Kpelle 174828 moist evergreen rain forest, savanna,

semi-deciduous forest

Krahn-Bassa 513962

Lorma 43500

North Gio 4400

North Lorma 100000

West Nimba 13112

Yio 2600

Source: WCMC data on file (1990)
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PART 3

COUNTRY SECTIONS, ASIA

Indonesia

Introduction

Indonesia has extensive tracts of monsoon and tropical rain forests, more than any other country in

South East Asia, and is second only to Brazil in retaining tropical forest cover. At present the

Indonesian Department of Forestry has designated 113 million ha as permanent forest This

represents a major concentration of the world's tropical hardwoods. Large-scale exploitation of

Indonesian rain forests for timber began in the 1960s and the lowland rain forests of Sumatra and

Kalimantan have been particularly heavily logged. Timber production is of major importance to the

Indonesian economy, contributing 2.7% to the GDP, and timber is the second largest export after oil

and natural gas. In 1989 Indonesia exported over USS2.7 billion worth of plywood and panel

products and the total revenue from forest-based industries was USS3.6 billion. In 1980 Indonesia

introduced policies to reduce the export of logs. A decree was passed to ensure that log exports were

accompanied by a secure supply to domestic wood processing industries. Regulations introduced a

log export quota stipulating that only concessionaires who owned plywood factories could be allotted

those quotas (Firmansjah, 1982). The export of raw logs has been banned since 1985.

The Indonesian Government is continuing to encourage the export of value-added wood products

rather than unprocessed timber. Increased export taxes on sawn wood were imposed in 1989 as part

of a policy to promote domestic processing, increase employment opportunities and conserve natural

forest.

Institutional arrangements

The Government of Indonesia owns all property rights to the natural forest under the Constitution

of 1946. Rights may be temporarily assigned for 20-25 years as timber concessions. The Ministry of

Forestry is responsible for management of the forests. The Ministry consists of a Secretariat General,

an Inspectorate General and four Directorate Generals: the Directorate General ofForest Utilisation,

the Directorate General of Reforestation and Land Rehabilitation, the Directorate General of Forest

Protection and Nature Conservation and the Directorate General of Forest Inventory and Land Use.

The Forest Resource

Tropical moist forests are the dominant climax vegetation of Indonesia. Tropical evergreen rain

forest is the most extensive forest type, of which Indonesia has nearly 10% of the world total.

Monsoon forests are found in seasonally dry areas, particularly in the southern and eastern islands.

Mangrove, coastal, swamp and peat-swamp forests are subdivisions of the rain forest types. The most

important forests for timber are the rain forests, swamp and mangrove forests.

Biogeographically, the vegetation of Indonesia can be divided into three groups: the Asian region,

comprising Sumatra and Kalimantan, which is dominated by Dipterocarpaceae; the Australian region,

which includes Irian Jaya, Moluccas and Nusa Tenggara, dominated by Araucariaceae and Myrtaceae;

and a transitional region, incorporating Sulawesi and Java, dominated by Araucariaceae, Myrtaceae

and Verbenaceae. Botanically the richest areas are the primary lowland rain forests of Kalimantan

and Irian Jaya.

Tropical evergreen rain forest dominated by dipterocarps is the major forest type in Sumatra. Large

areas have been cleared for agriculture and industrial plantation. Heath forests occur in the east of

the island and lowland peat swamp and mangroves along the eastern coasts. Mountain areas in the

north support natural Pinus merkusii forests.

In Java virtually all the lowland forests have been cleared, except for remnant patches, and replaced

by intensive cultivation. Small relics of evergreen rain forest occur on south-facing mountain sides.
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Monsoon forests with teak Tectona grandis, Bombax and Tetrameles occur in the centre and east.

Teak plantations have been established in areas unsuitable for cultivation.

The estimates of forest cover for the various islands are shown in Table 40.

Table 40

Areas (km2
) of different forest categories in the provinces of Indonesia,

showing the percentage of land area covered

Rain forest Monsoon forest Total

Lowland Montane Swamp Mangrove Lowland Montane

Sumatra 123150

26.1%

32190

6.8%

65310

13.8%

10010

2.1%

230660

48.8%

Java and Bali 7370

5.3%

5450

3.9%

70

0.1%

850

0.6%

13740

9.9%

Nusa Tenggara 130

0.1%

210

0.2%

70

0.1%

490

0.5%

12590

14.0%

1100

1.2%

14590

16.1%

Kalimantan 298070

55.7%

25540

4.8%

62210

11.6%

11500

2.1%

397320

74.2%

Sulawesi 77680

42.2%

21920

11.9%

2510

1.4%

2170

1.2%

8120

4.4%

112400

61.1%

Moluccas 44160

63.8%

1310

1.9%

60

0.1%

1610

2.3%

8820

12.7%

110

0.2%

56070

81%

Irian Jaya 232610

56.6%

54660

13.3%

49590

12.1%

17500

4.3%

354360

86.3%

All Indonesia 783070

40.8%

141280

7.4%

179820

9.4%

44130

2.3%

29530

1.5%

1210

0.1%

1179040

61.5%

Source: Collins et al (1991)

Savanna woodland now predominates in Nusa Tenggara. Evergreen rain forest survives in isolated

patches in steep valleys. Timor has good natural forests of sandalwood Santaium album.

Kalimantan supports the largest expanse of tropical rain forest in South East Asia. Lowland
evergreen rain forest occurs up to 1300 m. Logging has had a heavy impact on the lowland forests.

There are also extensive Hill Dipterocarp forests and various montane forest formations. In

Kalimantan the only lowland forests which have not been logged are those which occur in protected

areas. The logged-over forests are generally in a poor condition (Kartawinata pers. comm., 1990).

Sulawesi has extensive tracts of primary hill and montane tropical evergreen rain forest, with few
dipterocarps. Large areas have been cleared for agriculture.

The largest islands of the Moluccas are Halmahera and Seram, both of which have tropical rain forest
and rich montane forests. Monsoon forests occur in south Halmahera, Obi and Bum and Banda Sea
Islands.

Irian Jaya has large tracts of primary tropical evergreen rain forest, dry evergreen forests in the
monsoonal south-east and montane forests over 1000 m. There are also extensive mangrove forests.

The areas of forest on each main island designated for various uses by the Forestry Department are
given in Table 41.
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Table 41

Areas within forest boundaries by Forestry

Department classification (x 1000 ha)

Reserves Protection Limited

production

Production Conversion Total

Sumatra 3684 7094 7579 6821 5032 30210

Java 444 554 2014 3012

Kalimantan 4101 6924 11415 14234 8293 44967

Sulawesi 1406 3867 3926 2092 1993 13284

Irian Jaya 8312 8649 4732 7123 11775 40591

Others 779 3279 2874 1581 3444 11907

Total 18726 30317 30526 33865 30537 143971

Source: World Bank (1989)

Timber species

Indonesia has around 4000 tree species, 267 of which are considered as commercial timbers

(Government of Indonesia and IIED, 1985). A list of 412 Indonesian commercial timber species and

species groups, by trade names, was published by the Ministry of Forestry of Indonesia in May 1983

(the full reference is not known).

Timber trade

In 1989 Indonesia exported plywood and panel products with a value over US$2.7 billion. This

contributed to a total revenue from forest-based industries of USS3.6 billion. The volume of plywood

exports in 1989 amounted to 8 million m3
. Japan was the major importer. Sawn timber exports have

been declining since the imposition of higher export taxes in late 1989. The total volume of sawn

timber exported in 1989 was 2.7 million m3 (Anon., 1990).

The Indonesian timber market is dominated by the Dipterocarpaceae, Dipterocarpus and Shorea spp.,

grouped according to strength as Red or White Meranti, and species of Dryobalanops, sold as Kapur.

Statistics on timber production and export are compiled by provincial offices of the Forestry

Department in Indonesia and held centrally by the main office in Jakarta. The published statistics

are not detailed to species level. Table 42 gives the volume of exports by species as recorded by the

Forestry Department.

Table 42

Timber export by species (x 1000 m3
)

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

Meranti 12554 13346 11480 8715 3900 2273 2424 1727 800 988

Ramin 1143 1107 757 651 583 541 544 675 470 377

Agathis 372 258 371 253 230 125 133 82 15 18

Teak 73 52 30 17 18 20 29 35 17 40

Pulai 791 554 342 349 116 69 75 48 22 50

Kapur

Keruing

1997 2145 2283 1484 592 365 288 237 149 193

Others 2573 2339 3829 4318 2215 1172 1259 961 673 687

Source: Forestry statistics of Indonesia
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Rare and declining timber species

Certain high-value timber species of Indonesia have been traditionally exploited and are now of

conservation concern. These include Diospyros celebica, Kalappia excelsa, Perkopsis mooniana and

Santahim album. In addition, general processes of forest clearance have led to the decline of timber

species, especially in the densely populated and intensively cultivated islands of Bali and Java.

Various tree species are now close to extinction, such as the dipterocarps Shorea cam and Vatica

bantamensis, reduced to a handful of individuals in the relict rain forests of Java (Kostermans, 1987).

Some species have been recorded as extinct in the wild, for example Cassia koordersii (Kostermans

pers. comm., 1990).

The more intensive exploitation of timber resources over the past 25 years has inevitably put pressure

on a wider range of forests and tree species throughout Indonesia. Timber species also face the

general threats of forest degradation and conversion.

Despite the extensive forest resources of Indonesia, rates of deforestation are second only to those

of Brazil. The current annual rate of deforestation is estimated at 20 000 km2
, with logging

contributing about 20% of forest loss. All timber concessions, accounting for most of Indonesia's

lowland forests, are scheduled for exploitation within 25 years (Myers, 1989). The rate of logging is

leading to concern about supplies of certain major hardwoods, for example Kapur Dryobalanops spp.

(Kostermans in lift, 1989). Haeruman (1985) refers to the heavy depletion of Ramin Gonystylus

bancanus and Diospyros celebica in Indonesia.

Until about ten years ago dipterocarps dominated commercial timber production in Indonesia, but

now a wider range of species is being extracted from the forests. Indonesian species of the following

genera are becoming rare because of exploitation: Canarium, Coelostegia, Dialium, Dillenia, Litsea,

Lophopetalum, Metrosideros, Myristica, Potyalthia, Sindora and Swintonia. Species of Lophopetalum,

for example, which produce a fairly soft and easily-worked timber, are now very rare and are

disappearing, partly through illegal cutting. Species of some of these genera, such as Litsea, could

be grown for commercial timber production but this is not happening at present.

Kartawinata et al. (1981) point out that one of the main consequences of selective logging, which

entails the removal of up to 20 trees/ha in East Kalimantan, is the loss and degradation of genetic

resources of the primary forest. 'Creaming* or 'high-grading' the best individuals of commercial

species, i.e. Shorea, Dipterocarpus and Dryobalanops, 'leaves only undesirable, smaller and genetically

inferior individuals in the residual stands to provide seeds for the next crop*.

Various studies have been made on the biological impacts of logging in Indonesia, including studies

on the loss and regeneration of individual timber species at particular sites. A study carried out at

Separi in East Kalimantan, for example, described by Kartawinata (1978) recorded data on seedling

populations after logging. For secondary forest species, seedling density increased but for valuable

timbers, such as Eusideroxylon zwageri and Hopea dryobalanoides, seedling density decreased and for

some species, e.g. Shorea pauciflora, there was no regeneration in logged-over areas. Recovery of

dipterocarp species after logging is generally very low. Studies at Lempake in East Kalimantan

showed that only a few dipterocarp species were able to regenerate in secondary growth.

Clearly, logging over significant areas will affect both the composition of vegetation and lead to

decline in heavily exploited species, particularly those which have poor regeneration in disturbed sites.

Kartawinata (1978) has suggested that the loss of species is proportional to the loss of individuals,

as most tropical rain forest species have low numbers of individuals per unit area.

Published information on rare and threatened timber species of Indonesia is limited. A list of nine

species was included in the newsletter, Conservation Indonesia, in 1978; and Kostermans (1987) refers

to the rediscovery of one of these species, Vatica bantamensis and several other extremely rare species

of Java. An article by Tantra (1983) refers to the threatened status of Diospyros celebica,

Eusideroxylon zwageri, Perkopsis mooniana and Vatica bantamensis.

The rarity of certain dipterocarp species in Sumatra is referred to by Jafarsidik and Meijer (1987).
They point out the need to check literature records of collections In the field as the sites of many
dipterocarp collections have disappeared to land 'development' schemes. At the recorded localities
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for Shorea furfuracea in Sumatra, for example, the species appears to have become extinct Jafarsidik

and Meijer suggest that a revision of the distribution of the common species Shorea leprosula in

Sumatra could be used to give an indication of the devastation of the dipterocarp forests.

Kartawinata (pers. comm., 1990) suggests that all dipterocarps in the logging areas of Kalimantan,

Sulawesi and Sumatra are threatened directly by exploitation because the felling cycle is too short.

New assessments of the conservation status of timber species in Indonesia for this study have been

provided by Professor Kostermans and Dr Kartawinata, and information on the conservation status

of dipterocarps by Professor Peter Ashton. Their conservation categories are incorporated into the

draft lists in Tables 44 and 45. According to one trade source, the two species of Palapi Heritiera spp.

are being over-exploited in Sulawesi and are being logged-out

Conservation measures

Legislation

The Basic Forestry Law (Act No.5) of 1967 allows for the division of forest into four functional

categories: protective forests which may be exploited but are generally protected for the conservation

of soil and water resources; production forests, natural sanctuaries and tourist forest In 1983 the

Department of Forestry instituted a system of forest classification by functional role, following its

mandate under the Basic Forestry Law. Conservation forests under this classification compromise

five types of protected areas.

Table 43

Minimum diameter limits for Indonesian timber species

No. Vernacular name Species Diameter/

size can

be cut

(cm)

1 Bayur Pterospermum spp. 30

2 Ulin Eusideroxylon zwageri 60

3 Eucalyptus Eucalyptus spp. 40

4 Imba Azadirachta indica 50

5 Ipil Intsia palembanica 60

6 Kayu hitam Diospyros spp. 60

7 Ketimunan Timonius sericeus 40

8 Kayu bawang ScoTodocarpus bomeensis 50

9 Purnamasada Cordia subcordata 10

10 Sawo kecik Manilkara kuuki 45

11 Sonokeling Dalbergia latifolia 50

12 Suren Toona sureni 60

13 Binuang Duabanga moluccana 60

14 Tembusu Fagraea fragrans 50

15 Cendana Santalum album 50

16 Trenggulung Protium javanicum 50
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The cutting of certain valuable timber species is controlled by a decree No. 54/KPTS/UM/2/1972 of

the Minister of Agriculture, which sets girth limits (Table 43).

Certain timbers are banned from export in the form of sawn timbers. These are White Meranti,

Melapi, Agathis and Ramin. Some species are said to be totally protected by law, for example

Eusideroxylon zwageri (Anon., 1978) but details of this legislation are unclear. It appears that Forestry

Regulations give protection to Eusideroxylon zwageri and other species, such as Koompassia

malaccensis, by placing restrictions on logging concessionaires. In Indonesia, 24 species oiShorea are

protected. These are mainly illipe nut producing species which should not be felled by logging

companies. There are, however, problems of identification and, in practice, logging is likely to

include protected species.

Recently new comprehensive legislation has been enacted giving protection to plant and animal

species, and also providing for the designation of protected areas. This is the Act of the Republic

of Indonesia No. 5 of 1990 concerning conservation of living resources and their ecosystems. This

legislation replaces the previous colonial laws. Under article 20 of the Act, species are classified as

protected or unprotected. Those which are protected are further classified as Endangered or Rare

species. The collection, felling, destruction and trade in protected plants is prohibited under the Act,

with exceptions for research or conservation purposes.

Protected areas

Indonesia has over 320 conservation reserves, covering around 175 000 km2
or 9.1% of the total land

area. The main categories of protected areas as designated under the Department of Forestry

classification of 1983 are national parks, nature reserves, wildlife refuges, hunting reserves and

recreation parks. In addition to these gazetted areas there are proposals for new protected areas and

extensions to existing ones. A further 185 areas, encompassing almost 30 000 km , have, for example,

been recommended by PHPA and await a decision by the Ministry of Forestry. Table 46 lists the

existing protected areas with an indication of vegetation type and presence of timber species of

conservation interest.

The flora of some protected areas in Indonesia is well known. There is, however, a need for further

inventory of protected areas to determine their full value in the conservation of tropical timber

resources. The importance of Kutai National Park for the conservation and study of dipterocarps has

been recognised (Wirawan, 1987).

WWF Indonesia is currently setting up a database on bird and mammal species for all protected areas

of Indonesia, using the MASS database system. It would be desirable for a similar national database

to be established for timber species, particularly those considered to be threatened, with data transfer

arranged between TTC and the local system A list of threatened timber species from the TTC
database has been made available to WWF Indonesia.

Botanic gardens and arboreta

The Botanic Gardens of Indonesia, Kebun Raya Bogor, established in 1817, cover an area of 87 ha

and have 52 927 taxa in cultivation. Species collections include Dipterocarpaceae. Conservation is

one of the aspects of research of the Botanic Gardens at Bogor and an allied Research Institute.

Three other gardens are managed by the Kebun Raya Indonesia: the Cibodas Botanic Garden,

Sindanglaya, West Java; Purwodadi Botanic Garden, Lawang, East Java; and Eka Karya Botanic

Garden, Denpasar, Bali. The four gardens represent one of the research centres of Indonesia's

National Biological Institute, which is under the administration of the Indonesian Institute of

Sciences. At the four sites, plants adapted to different ecological conditions can be maintained.

Several other botanic gardens have been recently established in Indonesia to form a national network.
(Soetisna and Sastrapradja, 1984). The Kebun Botani Serpong is situated about 20 km south-west

of Jakarta. Opened in 1984, it has an emphasis on economically important native plants. The
Botanical Experimental Station, Cibinong forms an annex of the Bogor Botanical Gardens and has
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a collection of fruit trees. The Germplasm Collection Garden, Paseh, West Java was also established

•as a tropical fruit germplasm collection.

The Silviculture Division of the Forest Research Institute at Bogor maintains arboreta and
experimental gardens. The Forest Research Institute has an arboretum at Haurbentes, about 80 km
from Bogor. Some dipterocarp species from Sumatra and Kalimantan are grown there and it has

been suggested that the arboretum be developed as an international collection of Dipterocarpaceae

(Halle and Kamil, 1981).

Forest management and silviculture

Indonesia has 65 million ha designated as production forest, of which 30 million ha are permanent
production forest. Forest land is state property but, with the exception of Java, production forest is

managed primarily by private concessionaires, under Department of Forestry supervision. Over 500

concessions currently cover more than 58 million ha.

The dipterocarp forests of Indonesia are logged according to the Indonesian Selective Cutting System

(TPI). In general, the minimum felling limit for timber species is 50 cm. Logging is carried out on
a 35-year rotation cycle and a minimum of 25 commercially valuable trees, with diameters 20-50 cm
must remain after logging.

Indonesia shares with other ITTO countries the problems of enforcing forest management
prescriptions. Re-entry into logged-over areas occurs too quickly and size class regulations are not

uniformly followed.

Plantation development

Teak plantations were developed in Java under Dutch colonial rule and formed the basis for

Indonesian commercial forestry until after the Second World War. Teak plantations now cover

around 1.5 million ha on Java and are expected to supply around 4% of log production (Repetto and

Gillis, 1988). Some plantations of Agathis and Pinus merkusii have also been established on Java.

The total extent of plantation forests in Indonesia is about 8.5 million ha but only about one million

ha are commercially productive, mainly consisting of the teak plantations on Java. Further

development of plantations is being carried out under the Industrial Timber Estates programme of

the Ministry of Forestry.

Plantation development has so far concentrated on a limited number of fast-growing exotic species

and has overlooked the potential of indigenous timber species. Genera such as Litsea and

Pterocarpus, which are losing species diversity in the wild, could be developed for commercial forestry.

Pioneer species which occur in secondary forests should also be considered. Duabanga moluccana

is one such species. It is already being logged in secondary forests in Sumbawa, Lesser Sunda Islands

but there is little interest elsewhere. In general there is an assumption that fast growing species will

not produce good quality timber but with around 30 million ha of secondary forest in Indonesia more
attention should be given to the indigenous timber species which thrive there (Kartawinata pers.

comm., 1990).

References

Anon. (1978). Endangered species of trees. Conservation Indonesia 2(4)

Anon. (1990). Indonesian country Market Statement. Prepared for ITTO with data supplied by

APKINDO/ISA.
Collins, N.M., Sayer, JA. and Whitmore, T.C. (Eds) (1991). The conservation atlas of tropicalforests:

Asia and the Pacific. Prepared by IUCN and WCMC. Macmillan Press Ltd, London.

Firmansjah, (1982). Indonesia's timber industry - past, present and future. Asian Timber

March/April 1982. Pp. 22 and 24.

Government of Indonesia and IIED, (1985). A review ofpolicies affecting the sustainable development

offorest lands in Indonesia. IIED.

127



Hall6, F. and Kamii, H. (1981). How to control the genetic erosion of commercial dipterocaip

timber. In: Halle et al (Eds), Proceeding? of Symposium. Forest regeneration in South East Asia.

BIOTROP Special publication 13.

Haeruman, H. (1985). Future of tropical forests in Indonesia, resolving land resources conflicts. In:

Davidson, J., Pong, T.Y. and Bijleveld, M. The future of tropical rainforests in S.E. Asia.

Jafarsidlk, Y. and Meijer, W. (1987). Key to the Sumatran species of Red Meranti (Shorea subgen.

Rubroshorea) based on vegetative characters. FL Mai. Bull 9/4 (40) 429-436.

Kostermans, AJ.G.H. (1987). Rare trees of Malesia. In: Conservation and Management ofendangered

plants and animals. BIOTROP Special Publication No. 30 Pp. 147-150.

Kartawinata, K. (1978). Biological changes after logging in lowland dipterocarp forest In: Suparto,

R.S. et al. Proceedings symposium on the long-term effects of logging in S.E. Asia. BIOTROP
special publication No. 3. BIOTROP, Bogor.

Kartawinata, K, Adisoemarto, S., Riswan, S. and Vayda, A.P. (1981). The impact of man on a

tropical forest in Indonesia. Ambio 10(2-3): 115-119.

Myers, N. (1989). Deforestation rates in tropicalforests and their climatic implications. Friends of the

Earth, London.

Repetto, R. and GUlis, M. (Eds) (1988). Public policies and the misuse offorest resources. Cambridge

University Press, Cambridge.

Soetisna, U. and Didin S. Sastrapradja (1984). Botanic Gardens of Indonesia and their contribution

to the national development Paper presented at the International Symposium on Botanic

Gardens of the Tropics, Penang, Malaysia, December 1984.

Tantra, G.M. (1983). Erosi plasma nutfah nabati. /. Penelitian and Penembangan Pertanian 2(1): 1-5.

Wlrawan, N. (1987). The significance of the Kutai National Park for conservation and study of

dipterocarps. In: Kostermans, AJ.G.H. (Ed.), Proceedings Third Round Table on Dipterocarps.

Unesco, Jakarta.

World Bank (1989). Indonesian forest, land and water: issues in sustainable development

Correspondence and personal communications

Dr Kuswata Kartawinata, Unesco, Jakarta, pers. comm., November 1990.

Professor AJ.H. Kostermans, BIOTROP, Bogor, in litt., September 1989; pers. comm., November
1990.

128



Table 44

Draft list of threatened timber species of Indonesia with

conservation categories

Family Taxa IUCN country

category

ARAUCARIACEAE Agathis bomeensis

PODOCARPACEAE Dacrydium elatum

Daaydium junghuhnii

ACERACEAE Acer laurinum R

ANACARDIACEAE Gluta aptera

Mangifera macrocarpa R

Pentaspadon motleyi

APOCYNACEAE Alstonia pneumatophora

BOMBACACEAE Neesia altissima

Neesia malayana

BURSERACEAE Scutinantha brunnea

CHRYSOBALANACEAE Atuna racemosa ssp. racemosa

....

Parinari costata

Parinari oblongifolia

CLUSIACEAE Mesua ferrea

EBENACEAE Diospyros celebica R

FLACOURTIACEAE Homalium foetidum

Hydnocarpus sumatrana

Hydnocarpus woodii

Trichadenia philippinensis

LAURACEAE Cinnamomum parthenoxylon

Dehaasia caesia R

Dehaasia cuneata R

Eusideroxylon zwageri

Micropora curtisii Ex

Phoebe macrophylla

LECYTHIDACEAE Planchonia valida

LEGUMINOSAE Intsia bijuga

Intsia palembanica
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Family Taxa IUCN country

category

LEGUMINOSAE (com.) Kalappia celebica E

Pahudia javanica R

Pericopsis mooniana I

Pterocarpus indicus (commonly cultivated) I

Pithecellobium splendens I

Serianthes minahassae R

Sympetalandra densiflora R

Wallaceodendron celebicum I

MELIACEAE Reinwardtiodendron celebicum R

Toona sureni var. celebica R

Vavaea bantamensis I

MYRTACEAE Kjellbergiodendron celebicum R

OLACACEAE Ochanostachys amentacea I

Strombosia javanica R

RUBIACEAE JacMopsis omata I

RUTACEAE Zanthoxylum rhetsa I

SANTALACEAE Santalum album I

SIMAROUBACEAE Ailanthus integrifolia R

STERCULIACEAE Pterocymbium beccarii R

Pterocymbium tinctorium R

Pterocymbium tubulatum R

THYMELACEAE Aquilaria malaccensis E

TILIACEAE Brownlowia elata R

Brownlowia gymnorrhiza R

VERBENACEAE Teijsmanniodendron bogoriense R
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Table 45

Threatened dipterocarp species of Indonesia

(including records for Borneo)

Species Region IUCN
cole-

Son'

Habitat Threat

Amsoptera costata Java R Evergreen Dipterocarp forest

Amsoptera curasii Sumatra E Mixed Dipterocarp forest; coast

and inland bills to 900m

forest

conversion

Anisopiera laevis Sumatra R

Amsoptera megistocarpa N. Sumatra E Mixed Dipterocarp forest; low

hills, undulating land

forest

conversion

Cotylelobium burckii Borneo E/R

Coiylelobium melanoxylon Sumatra Ex/E on dry, often sandy soils

Dipterocarpus applanatus Borneo V valleys and flat land near coast forest

conversion

Dipterocarpus baudii Sumatra E lowland forest, undulating land forest

conversion

Dipierocarpus caudatus Sumatra E coastal hills

Dipterocarpus cinereus W. Sumatra Ex/E lowland forest forest

conversion

Dipterocarpus concavus Sumatra Ex/E well-drained Oat land forest

conversion

Dipterocarpus conformis N.W. Sumatra E lowland forests on hills forest

conversion

Dipterocarpus coriaceus Borneo R mixed peat swamp forest forest

conversion

Dipterocarpus elongatus Anambas I

Kalimantan

Sumatra

Ex

Ex/E

Ex/R

freshwater swamp, sandy

periodically well-drained soil

Dipterocarpus eurynchus Sumatra E Mixed Dipterocarp forest,

undulating land

Dipterocarpus fagineus Sumatra E/R bill forests

Dipterocarpus fusiformis N.E. Borneo R Mixed Dipterocarp forest,

undulating land

Dipterocarpus gracilis Kalimantan

C. and W. Java

Sumatra

R/nt

E/R
V

seasonal Semi-evergreen

Dipterocarp forest;

red soils below 800 m

forest

conversion

Dipterocarpus grandiflorus Sumatra . . V dipterocarp forest on small islands

and coastal hills

forest conversion

Dipterocarpus hasseltii Java

Kalimantan

L.Sunda Is

Sumatra

E
V/R
R
V

Lowland Dipterocarp forest;

fertile

red soil in valleys and hillsides

forest

conversion

Dipterocarpus kerrii E. Sumatra V Semi-evergreen and

Coastal Dipterocarp forest; hills

below 400 m

forest

conversion

Dipterocarpus liaoralis Java V/R mixed lowland rain forests forest

conversion

Dipterocarpus losvii Sumatra

Kalimantan

?Ex

E/R

lowland forests on well-drained

soils

Dipterocarpus retusus Java

L. Sunda Is

Sumatra

V/R
E
V

moist evergreen mid-mountain

forests at 800-1300 m in Java;

lower alt. in seasonal areas

forest

conversion
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Species Region IUCN
cate-

gory

Habitat Threat

Dipicrocarpus rigdus Anambas I

Sumatra

Ex

Ex

dry sandy soils on coastal bills

Dipterocarpus scmivestuus Kalimantan E/R lowland forest,

low-lying swamps

forest conversion

Dipterocarpus

sublameOatus

Sumatra E undulating land and low hills to

500m; moist plains

forest

conversion

Dipterocarpus tempehes Kalimantan V freshwater swamps/stream banks forest

conversion

Dryobahmops Jusca Kalimantan V podsols, low ridges esp. raised

beaches, in Heath forests

forest

degradation

Hopea bancana Sumatra V low hills forest

conversion

Hopea beccariana Sumatra R coastal hills and inland ridges

Hopea bilitonensis Sumatra E lowland forest forest

conversion

Hopea celebica Sulawesi V semi-evergreen forest below

500 m
forest

conversion

Hopea coriacea Kalimantan V on or near sandy riverbanks forest

conversion/

degradation

Hopea gregaria Sulawesi

Moluccas

V
V

forest

conversion

Hopea kerangasensis E. Sumatra E Mixed Dipterocarp and heath

forests

forest

conversion

Hopea micraruha Borneo E

Hopea nervosa Sumatra V low, flat land and hill slopes below

400m
forest conversion

Hopea nigra Sumatra E/R lowland forests forest

conversion/

degradation

Hopea nutans Kalimantan V near and on coastal hills; sandy

soils

forest

conversion/

degradation

Hopea pachycarpa Sumatra V Mixed Dipterocarp forests

Hopea paucinervis Sumatra E/R forest

conversion/

degradation

Hopea pedicellata Kalimantan E hill forests to 750 m forest

conversion/

degradation

Hopea sangai Borneo

Java

L Sunda Is

Sumatra

R/nt

E/R

E/R

V

clay soils on riverbanks and

hillsides to 500 m
forest

conversion/

degradation

Hopea semicuneata Borneo

Sumatra

V
V

undulating land and hillsides

below 500 m
forest

degradation

Hopea sphaerocarpa Kalimantan V Mixed Dipterocarp forest; clay-

rich low hills

forest

degradation

Hopea wyatt-smithii N. Borneo V clay-rich soils in Mixed

Dipterocarp forest on low hills

forest

degradation

Neobalanocarpus heimii Sumatra V
Parashorea aptera E. Sumatra V below 70 m in lowland forest; on

sandy soil on hills

forest

conversion/

degradation
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Species Region IUCN
cate-

gory

Habitat Threat

Parashorea gtobosa Sumatra E Lowland Dipterocarp forest on

low-lying land; up valleys at

margin of plains

forest

conversion/

degradation

Parashorca tucida Kalimantan

Sumatra

V
V

Mixed Dipterocarp forest on hills

to 700 m

Shorea acuminatissima Kalimantan V Mixed Dipterocarp forest; below

500 m near coast

forest

conversion/

degradation

Shorea agami Kalimantan I undulating land and shale hills

below 700 m
forest

conversion/

degradation

Shorea albida Borneo E/R

Shorea argermfolia Kalimantan Ex/E Mixed Dipterocarp forest on

undulating land and in valleys

below 600 m

forest

degradation

Shorea assamica S.E. Borneo

Moluccas

Sulawesi

Sumatra

E/R

I

I

V

semi-evergreen and evergreen

forest

forest

conversion/

degradation

Shorea balangeran Sumatra

Kalimantan

V peat swamp forests

Shorea balance arpoides Sumatra I Mixed Dipterocarp forest up to

700 m

Shorea blurmuensis N.E. Sumatra E Lowland Dipterocarp forest below

500 m
forest

degradation/

logging

Shorea bracteolala Sumatra

Kalimantan

I coastal bills and undulating land

Shorea cara Java E/R
?

forest

degradation

Shorea carapae Kalimantan R volcanic plateaux at 800-1200 m forest

conversion

Shorea cornea Sumatra E undulating land near coast forest conversion/

degradation

Shorea curtisii Sumatra

Borneo

V
V

Hill and Lowland Dipterocarp

forest

forest conversion/

degradation

Shorea dasyphylla Sumatra I Mixed Dipterocarp forest

Shorea dealbaia Sumatra E coastal hills and Oat sometimes •

swampy land

forest degradation

Shorea domaaosa Kalimantan Ex/E clay soils in Mixed Dipterocarp

forest below 600 m

Shorea eltipnca Kalimantan Ex/E Mixed Dipterocarp forest below

500 m

Shorea falcifera Sumatra E dry hillslopes near coast forest conversion/

degradation

Shorea foxwonhyi Kalimantan

Sumatra

V/R
E

undulating land or hills below

700 m
forest conservion/

degradation/logging

Shorea furfuracea Sumatra Ex mixed primary forest up to 400 m

Shorea glauca Sumatra V hills, mainly rocky slopes and

ridges near coast to 600 m.

forest degradation

Shorea graussima Sumatra I low coastal bills

Shorea guiso Sumatra I lowland forest

Shorea hemsleyana Sumatra I/R shallow peat swamps

Shorea hopeifolia Sumatra I fertile clay-rich soil, undulating

land and hills below 600 m
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Species Region IUCN
cate-

gory

Habitat Threat

Shorea hypoleuca Kalimantan E Mixed Dipterocarp forest on

coastal bills

forest conversion/

degradation '

Shorea uwppendicutam Kalimantan V/R Lowland Mixed Dipterocarp forest

on coastal bills

forest conversion/

degradation/logging

Shorea induplicaw Kalimantan Ex/E

Shorea johorensis Sumatra I fertile soils on hillsides and

undulating land below 600 m

Shorea kunstleri Kalimantan

Sumatra

V
Ex/E

infertile leached soils on low hills

and ridges

Shorea laevis Sumatra I on ridges in Hill Dipterocarp

forest

Shorea lameuata Sumatra Ex/E undulating land and low hills

Shorea lepidota Sumatra I Lowand Dipterocarp forest

Shorea longisperma Sumatra E Mixed Dipterocarp forest,

especially undulating land and

sheltered inland mountain slopes

to 1400 m

forest conversion/

degradation

Shorea macraruha Sumatra E

Shorea macroptera ssp.

baillonii

Kalimantan V clay soils on low hills to 600 m

Shorea macroptera ssp.

macroptera

Singkep, l.ingga E well-drained Mixed Dipterocarp

forest

Shorea mataiaUs Sumatra E heath forests to 800 m forest degradation

Shorea maxwelliana Sumatra I Mixed Dipterocarp forest in low

hills

Shorea monu'gcna Moluccas

Sulawesi

V
?

bills in S. selanica forests

Shorea myrionerva Kalimantan E/R clay hillsides, alluvium and

riverbanks

forest conversion/

degradation

Shorea ochrophloia Sumatra E undulating land and old alluvium

below 3S0 m
forest conversion

Shorea peltata Sumatra

Borneo

E
E

flat land or low hills in Mixed

Dipterocarp forest

Shorea resinosa Sumatra E/R undulating land and hills to 500 m forest conversion/

degradation

Shorea richetia Kalimantan E

Shorea slootenii Kalimantan V hills near coastline to 400 m forest conversion/

degradation

Shorea xamhophytta Kalimantan V Mixed Dipterocarp forest below

100 m
forest conversion/

degradation

Upuna bomeensis Kalimantan E Lowland Mixed Dipterocarp forest

Vaaca bantamensis Java E evergreen forests

Vaaca brunigU Kalimantan

Sumatra

E
V

heath forest; coastal areas and dry

ridges to 700 m
forest degradation

Vaaca cauliflora Kalimantan E/R

Vaaca chanacta Kalimantan V/R

Vauca ftavovirens Sulawesi I hill slopes below 400 m

Vaaca globosa W. Kalimantan E Mixed Dipterocarp forest; on low

hills

Vaaca havilandii Kalimantan V Mixed Dipterocarp forest; hills

near coast

forest conversion/

degradation !
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Species Region ILC.N

eate-

gory

Habitat Threat

Vatica javanica Java

Kalimantan

E
E

primary forests; 350 m forest conversion/

degradation

Vaaca maingayi Sumatra I

Vaaca maritinw Kalimantan E lowland forest; dry coastal hills forest degradation

Vatica oblongifolia ssp.

mulanervosa

Kalimantan Ex/E

Vaaca obovata Sumatra V forest conversion

Vatica pentandra Kalimantan E lowlands forest conversion/

degradation

Vatica perakensis Sumatra

Borneo

E
E/R

coastal hills and low ridges to

600 m
forest conversion/

degradation

Vaaca rassak Sulawesi I hills to 400 m

Vaaca rotata Kalimantan E/R lowlands forest conversion/

degradation

Vatica sarawakensis Kalimantan V Mixed Dipterocarp forest; hills

and undulating land below 1000 m
forest conversion/

degradation

Vatica soepadmoi Sumatra Ex/E low hills

Vatica stapfiana Sumatra I Lowland Dipterocarp forests

Vaaca teysmannkma Sumatra V mixed swamp forests forest degradation

Vatica verwlosa Sumatra

Borneo

V
V

alluvium riverbanks and freshwater

swamps

forest conversion/

degradation
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Malaysia

Introduction

Malaysia is one of the most important source countries for tropical timber in international trade.

Tropical hardwood products include logs, sawn timber, veneer, plywood, mouldings, furniture and

finished timber products. Malaysia is the fifth largest producer of tropical timber (42.1 million m3

in 1987) and exports over 75% of its non-fuel wood. In 1988 the forestry and timber sector was

responsible for 5.1% of Malaysia's GDP and accounted for 12.8% of total export earnings.

Forest resources in Peninsular Malaysia have been managed since the beginning of the present

century. Initially timber production was mainly for local consumption with the timber export industry

developing to supply UK timber needs. Harvesting was on a relatively small scale until the 1950s

when international demand for Malaysian timber became significant and exploitation became more
intensive, providing an important source of export revenue. International demand increased rapidly

after the end of the Korean war in 1953 and agricultural schemes implemented after Malaysia's

independence in 1957 made large quantities of logs available (Hing and Salleh, 1989).

The development of an export market for timber from the states of Sabah and Sarawak was well-

established by the early 1970s and Sarawak's timber exploitation increased dramatically during the

same decade. By 1976 Sabah accounted for nearly half of Malaysia's total log production, with 80%
in the form of round logs.

Decline in the lowland forest resources of Peninsular Malaysia led to a decrease in log exports and

a ban on the export of logs, introduced in 1978. The State's log production for internal use and

processing has however remained strong, with Peninsular Malaysia producing 28.7% of Malaysia's

total log output in 1986. Log production by the State was 10.6 million m3
in 1988. Timber

production in Peninsular Malaysia will however soon be unable to meet the internal requirements

of the country. Logs are being brought in from Sabah and Sarawak to supply the State's sawmills.

Institutional arrangements

Forestry is the responsibility of State Governments within Malaysia. The Federal Government

provides guidance on matters such as forest management and development, industrialisation and

marketing. The National Forestry Council, made up of the Chief Ministers of each State, aims to

ensure co-ordination and, in 1978, established a National Forest Policy. This policy covers the

sustainable supply of timber and the conservation of forest areas for other purposes including the

protection of water supplies and of fauna and flora.

The Forest Resource

Peninsular Malaysia

The total area under forest in Peninsular Malaysia is estimated to be 6.19 million ha which accounts

for 47.3% of the total land area. Of this, 4.75 million ha are located within the Permanent Forest

Estate to be managed under sustained yield. Of the Permanent Forest Estate, an estimated 2.85

million ha are productive and the remaining 1.90 million ha are protective forests (Thang, 1988). The

Lowland and Hill Dipterocarp forests are the major forest types, accounting for 6.9 million ha. The

importance of hill forests fortimber production has increased as lowland forests have been converted

to agriculture. Peat swamp forests cover 0.46 million ha.

Sabah

In Sabah the rain forest cover was 33 130 km2
(45%) in 1985 according to an FAO assessment,

predicted to fall to 29 110 km2 (39%) by 1990. As in Peninsular Malaysia, the main forest types of

Sabah are Lowland and Hill Dipterocarp forests. Five sub-types of Lowland Dipterocarp and two

of Hill Dipterocarp forests have been defined. Peat swamp forests are confined to the western and

eastern coasts of the State.
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Sarawak

The total forest area of Sarawak is around 9.0 million ha according to Forest Department estimates

(Forest Department Sarawak, 1989). For purposes of timber management, the forests are defined

as: lull forests, with about 7 397 100 ha; swamp forests, about 1 330 800 ha; and mangrove forests,

about 173 800 ha (Kavanagh, Rahim and Hails, 1989). The hill or dipterocarp forest is the main

forest type, covering over three-quarters of the total forest area. Peat swamp forest is less extensive,

covering around 11% but is very important for commercial timber extraction

Timber species

Estimates of the number of commercial timber species of Malaysia vary considerably. According to

Thang (1987), the Malaysian dipterocarp forests have at least 3000 species, of which 408 have been

traded on international markets at some stage. These 408 species are aggregated into 53

species/species-groups which currently constitute the commercial timbers ofPeninsular Malaysia. The
commercial timbers are listed in Appendix I of the Malaysian Grading Rules, Part IV, where they are

subdivided into heavy hardwoods, medium hardwoods and softwoods. Inventory data for timber

species are available from the First National Forestry Inventory of Peninsular Malaysia, 1971-1972

and the Second Inventory of 1981-1982.

According to Thang (1983), of the 2700 tree species recorded in Sarawak 890 attain a diameter of

at least 45 cm. Presently about 142 species produce commercial timbers. The Forest Rules of

Sarawak give a list of marketable trees in the First Schedule which includes 13 species and 22 species

groups. The publication, Forestry in Sabah lists 31 timber species and species groups which are

currently traded.

Timber trade

Timber is one of Malaysia's main export items, accounting for 12.8% of total export earnings in 1988.

Logs account for 70-80% of the total export value. In 1989 Peninsular Malaysia exported

4 608 308 m3
of timber, of which sawn timber accounted for 3 454 257 m3

,
plywood for 670 520 m3

and logs for 13 926 m3
.

A wide range of timber species are exported from Malaysia in the form of logs, sawn timber or other

products. For trade purposes, botanical species are grouped according to their timber characteristics

and end uses, and are traded under Malaysian Standard Timber Names. A list of 100 Standard

Names is given in the Malaysian Grading Rules for Sawn Hardwood Timber and traders are

encouraged to use these names in all transactions.

Relatively comprehensive data are available on the Malaysian timber trade with regular publication

of statistics in Maskayu. Collection of statistical data on the timber trade is one of the functions of

Ml IB. For Peninsular Malaysia, data are compiled from Customs declaration forms. For Sabah and
Sarawak, statistics on the timber trade are compiled by the Statistics Department For each state

information is recorded by timber trade name. In some cases the trade name relates to one botanical

species but, other than in those instances, it is not possible to relate trade data to individual species.

The most recently available timber export statistics for Pensinsular Malaysia, Sabah and Sarawak are

given in Tables 49-51.

Declining and threatened timber species

Given that commercial exploitation of Malaysia's timber resources has taken place throughout the

present century, with particularly intensive logging for the international market over the past forty

years, it is inevitable that major commercial species have declined in quantity and range. This has

been noted for example by Borhan (1987) who considers that, although it is difficult to relate logging

to the disappearance of individual species, the very high demand for a limited number of timber
species has led to extreme over-exploitation, causing scarcity. These hardwood species are extremely
difficult to regenerate economically without heavy financial investment. Forestry policies and
management practices may have controlled the rate of timber species decline but nevertheless certain

species are now in need of more active conservation attention.
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Commercial exploitation has a direct influence on the decline of timber species but loss of habitat,

particularly through conversion to agriculture, is also a major factor. The lowland forests of
Peninsular Malaysia have been converted at a particularly rapid rate. The stated aim of national land-

use policy has been to convert all suitable lands for agricultural development. The policy covers all

the rich lowland dipterocarp forests below steep land boundary, i.e. about 8.3 million acres of forested

land (Leong, 1978). Current deforestation rates for Peninsular Malaysia are estimated at 900 km2

or 1.5% per year (Myers, 1989). This is, in fact, a considerable decrease in the rates for the previous

two decades.

In Sabah logging, followed by agricultural conversion, has accounted for 40-45% of the State's

deforestation since 1976, with shifting cultivation responsible for over half the annual forest loss

(Repetto, 1988). The annual average deforestation rate for the period 1981-87 was 770 km2
with the

rate for 1988 assumed to have risen to around 1200 km2.

The main causes of deforestation in Sarawak have likewise been shifting cultivation and logging for

the export market. New logging affects at least 2700 km2
annually (Myers, 1989) but the precise

effect on the rate of deforestation is uncertain (Repetto, 1988). The peat swamp forests were among
the first areas to be logged in Sarawak and by 1979 almost all these forests had been licensed for

timber extraction. By the year 2000 they will all have been logged (Bennett, 1988).

There is a lack of detailed field-collected information to identify threatened timber species of

Malaysia and as yet no list of threatened plants has been published. Nevertheless some studies have

been made which include information on the conservation status of timber species. The Malaysian

case study by F.S. Ng et al included in Roche and Dourojeanni (1984) gives information on a number
of timber species considered to be threatened in Peninsular Malaysia. Gonystylus bancanus, Intsia

palembanica and Neobalanocarpus heimii are, for example, listed as Vulnerable. The authors point

out that in general it is not the commercial timber species which are most vulnerable but species

heavily exploited for local use and/or which occur on forest land being converted to agriculture.

The most comprehensive published listing of the conservation status of tree species within Peninsular

Malaysia is provided by Ng, Low and Sanah (1990), which covers Peninsular Malaysia, southernmost

Thailand and Singapore. This listing covers endemic species, based on the genera of trees included

in the four volumes of Tree Flora of Malaya, and the account of the Dipterocarpaceae given in Flora

Malesiana (Ashton, 1982). An earlier version was published in 1982 when the authors pointed out

that, 'We cannot withhold publication any longer because many of the endemic species are under

severe threat of extinction' (Ng and Low, 1982).

The endemic species list includes shrubs, climbers and herbs within tree-genera, i.e. genera which

include at least one tree species. Timber species are not specifically identified. The number of

endemic tree species included in the list is 746, representing 26.4% of the total tree-flora; 511

endemic species are considered to be endangered because of rarity (based on the number of

herbarium collections), because of restricted distribution (occurring in one or two states only) or

because they occur in endangered freshwater and peat swamp habitats.

Wetland habitats are considered to be particularly vulnerable in Peninsular Malaysia, with nearly half

of the original wetland area converted to agriculture by 1986. A database on wetland plant species

of Peninsular Malaysia has been created by the Asian Wetland Bureau, and a list of species included

within this has been published (Said, 1990). The number of wetland plant species recorded is 2038

and of these 556 are coded as being used for timber, structures or packaging. Information on the

conservation status of species is given where known. Said (1990) points out that little information

has so far been gathered on the rarity of wetland plant species and that there is considerable scope

for further study. Species known to be very rare include Calophyllum enervosum and the timber

species Litsea ochracea.

Information on the botanical resources and conservation status of tree species in Sabah and Sarawak

is less well developed. As pointed out by Ng (1989), the lack of published floras for these two large

states presents a serious barrier to conservation planning. At present it is difficult to list endemic

species, species that are located in endangered habitats, those which have not been seen for decades

or which require special conservation attention.
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Chai and Choo (1983) were unable to estimate the number of rare and threatened plants in Sarawak

and reported that compilation of the list of rare species was still in progress.

Very little published information on the conservation status of timber species in Sabah has been

located for the present study. Twelve dipterocarp species are considered by Fox (1978) to be rare

in the State, based on the infrequency of collections.

New conservation status information collected for this study mainly relates to the dipterocarps.

Tables 52-54 give the conservation status of rare and threatened dipterocarp species for Peninsular

Malaysia, Sarawak and Sabah together with habitat information and reasons for decline.

Dr T. Whitmore and P. Burgess have also provided comments on the conservation status of non-

dipterocarp species. Lists for Sabah are currently being annotated by local botanists but it has not

been possible to incorporate their information into this report Whitmore and Burgess consider that

few timber species are threatened by commercial logging in Malaysia. Exceptions include species of

Agathis and other gymnosperms which are sought after throughout their range. Examples of other

threatened timber species in Malaysia include: Altingia excelsa, which is very rare and sought after for

its good timber; Afzelia rhomboidea; Pterocarpus indicus, very rare in Peninsular Malaysia and

threatened throughout Malaysia; Aquilaria malaccensis which is vulnerable because of the selective

search for gaharu; and Dyera costulata, a poor regenerator which is tapped for latex and used in

pencil manufacture.

Whitmore (pers. comm., 1990) stresses the difficulty of assigning conservation categories to individual

species of common genera in Malaysia. For example, in the genera Calophyttum and Garcinia no

species are specifically sought after for timber but some local endemics may be under threat if their

forest habitat is reduced. The individual status of tree species in the family Sapotaceae, traded as

Bitis and Nyatoh, is unknown, but species of the Sapotaceae are shade tolerant and slow growing, and

seedlings do not thrive in disturbed forest. It is possible that timber species could be threatened with

extinction. The survival of local species primarily depends on the maintenance of forest cover.

Summarised information on various common genera in trade is given in Table 48.

In general it is very difficult to relate the abundance of timber species in the wild to the availability

in trade. An indication of the availability of the main 53 species/species groups is given in a

pamphlet Malaysian Hardwoods published by the Malaysian Timber Industry Board. Timbers for

which only limited supplies are available are listed in Table 47.

Of these species, concern has been expressed about the decline of Gonystylus bancanus in the wild

and a case study on this species is given on p. 242. The limited availability of certain commercial

timbers has been noted in the 1989 ITTO country market statement for Malaysia (Anon., 1989).

According to this, the Government of Malaysia has been urged to ban the export ofRed Meranti and
rubberwood sawn timber by the wood moulding and furniture industries.

Shorea curtisii is one of the best commercial timber species and is greatly in demand on the world

market as sawn timber. The quality of available timber has suffered a decline (Wyatt-Smith, in titt).

It has been noted that economic considerations carry greater weight in the logging of S. curtisii than

the need for sustained yield management (Wyatt-Smith, 1988). In Thailand this species is already

considered to be Endangered. A case study on the species is given on p. 254.

Although a comprehensive list of threatened timber species has not been prepared for Malaysia it

would seem that the level of information currently available would make it possible to do so,

especially for Peninsular Malaysia. The Tree Flora of Malaya provides a useful baseline reference,

backed up by the research facilities and expertise of the Forest Research Institute of Malaya (FRIM).

The Tree Flora indicates which species are naturally rare or uncommon. A list of such species in

timber genera could form a candidate list for the collection of up-to-date field information which is

needed to verify their current status, particularly in vulnerable habitats. It would be interesting, for

example, to look at the extent of remaining habitat for those species listed in the first volume of the
Tree Flora, published in 1970, as 'scattered in lowland forests'.
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Table 47

Availability of commercial hardwoods of

Peninsular Malaysia

Timber Botanical names Availability Status

in wild

Bids Madhuca utilis, Palaquium ridleyi

and P. stellatum

fairly limited

Giam A few Hopea spp. producing

hard heavy timbers

limited see

Table

52

Tembusu Fagraea fragrans and

F. gigantea

fairly limited

Keledang most Artocarpus spp. fairly limited

Kulim Scorodocarpus bomeensis fairly limited

Mata Ulat Kokoona littoralis and K. reflexa fairly limited

Melunak Pentace spp. fairly limited

Perupok Lophopetalum javanicum

L. maingayi

L. pachyphyllum

L. pallidum

L. subovatum

L. wrighteanum

limited

Ramin Gonystytus bancanus; may include

other species on local market

fairly limited V

Source: Malaysian Timber Industry Board

Relatively good inventory data exist for Peninsular Malaysia resulting from the First and Second

National Forestry Inventories. This information could be related to the development of a list of

threatened species to provide a quantitative measure of species depletion, at least for some
commercial timbers.

The development of a detailed database on the conservation status of timber species would best be

carried out within the country, building on current initiatives. A database already exists for the

collection of information on wetland timber species, developed by the Asian Wetland Bureau and

maintained at the University of Malaya.

The Malayan Nature Society (MNS) is also developing a comprehensive database in support of a

project undertaken by the Society to develop, 'A blueprint for the conservation of nature and natural

resources in Malaysia'. The database will store information on ecosystems and biota, land use,

natural resources Including timber and a variety of other fields. MNS is keen to ensure compatibility

between its data collection and storage and that of other organisations, including WCMC. The

Society is willing to update and develop the preliminary timber species information collected for the

present pre-project study.
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Conservation measures

Government policy

Conservation within Malaysia is a national issue with legislation and policies being implemented by

the Federal Government. This is in contrast with the responsibility for timber production and

forestry, which is mostly implemented at the State level.

A National Forestry Policy was, however, established in 1978 and the National Forestry Act was

adopted in 1984. This provides for uniformity of laws of the different States with respect to matters

such as forest management and conservation.

Forest management and silviculture

Silviculture systems operating in Peninsular Malaysia have changed in response to the change in

demand for different types of timber since the beginning of commercial exploitation. Initially

management was based on a polycyclic system to supply heavy hardwoods such as Neobalanocarpus

heimii, Shorea laevis and S. maxwelliana. After the Second World War, with the increasing demand

for timber and use of a greater range of timber species, there was a change to the monocytic Malayan

Uniform System (MUS).

MUS was designed to take account of the good natural regeneration of the preferred merchantable

timber species, particularly the Red Meranti group of Shorea and species ofAnisoptera, Dipterocarpus

and Dryobalanops, and the favourable response of seedlings and saplings to canopy openings. It was

designed for the Lowland Dipterocarp forests of Peninsular Malaysia. Removing all the standing

merchantable volume per unit area in one operation helped to get an adequate economic return on

the capital investment in logging and timber precessing. The MUS was based on a felling cycle of

70 years.

By the mid 1970s changing government land use policy favouring agricultural development led to a

substantial part of the forest estate of Peninsular Malaysia being lost to timber production. The steep

hill forests became increasingly important as a source of timber. MUS was not successful as a

management system in these forests and polycyclic selective management system (SMS) was adopted.

This prescribes various cutting regimes based on a pre-exploitation inventory. The MUS may still

be applied locally; or where selection felling is appropriate, a minimum residual stand to provide a

second cut in 25 to 30 years is prescribed. Minimum felling diameters are specified for different

classes of species, generally being higher for dipterocarps than for other species.

According to Wyatt-Smith (1987), the SMS was developed to compensate for the overcutting which

took place in the late 1950s and 1960s and to overcome the shortage of prime sawlogs required by

the timber industry. Problems with the system relate to increased damage to residual growth and

regeneration compared with the MUS, and lack of produced information on future crops. It is

accepted that species composition will change greatly by the second cutting cycle. The MUS is still

operating in Sabah where the Sabah foundation is the only long-term operator in permanent forest.

The felling cycle is 60 years and a minimum diameter limit of 58 cm is applied. According to Burgess

(1989), the Sabah Foundation has resisted attempts to change to selection working because of damage

to the developing stand.

In Sarawak selection fellings are used, with a minimum diameter limit of 48 cm and a felling cycle

of 25 years. The application of this system in Sarawak has been revised.

Legislation

Within Malaysia, specific legislation protecting tree species is very limited.

Under Sarawak's Wildlife Protection Bill 1990 a number of tree species are included in the second

schedule, Protected Plants. Of these, the timber species Dipterocarpus oblongifolius is declared a

totally protected plant. Tree species listed as protected plants in the second schedule include:
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Shorea macrophylla

Shorea splendida

Shorea hemsleyana

Shorea seminis

Shorea palembanica

Shorea stenoptera

Ficus species

Dyera pofyphytta

Sonneratia alba

Sonneratia caseolaris

Avicennia alba

Avicennia lanata

Avicennia marina

Avicennia officinalis

Lumnitzera littorea

Koompassia excelsa

Koompassia malaccensis

Casuarina equisetifolia

Engkabang nuts

Engkabang nuts

Engkabang nuts

Engkabang nuts

Engkabang nuts

Engkabang nuts

mangrove

mangrove

mangrove

mangrove

mangrove

mangrove

mangrove timber

timber/honey production

timber/honey production

timber

Certain legal restrictions are placed on the export of timber species at state level. Peninsular

Malaysia, for example, has banned the export of logs of 27 timbers. These are listed in Timber

Export Bulletin No. 1/77 (Revised 0383) dated 24 March 1983 as follows:

Balau

Bintangor

Chengal

Damar Minyak

Durian

Jelutong

Kapur

Kasai

Kelat

Keledang

Kempas
Keruing

Kulim

Kungkur

Machang

Melunak

Mengkulang

Meranti Merah

Meranti Putih

Merbau
Merpauh
Mersawa

Nyatoh

Sepetir

Sesendok

Simpoh

Terentang

Shorea spp.

Calophyllum spp.

Neobalanocarpus heimii

Agathis bomeensis

Bombacaceae

Dyera costulata

Dryobalanops spp.

Pometia spp.

Eugenia spp.

Artocarpus spp.

Koompassia malaccensis

Dipterocarpus spp.

Scorodocarpus bomeensis

Pithecellobium spp.

Mangifera spp.

Pentace spp.

Heritiera spp.

Shorea singkawang

Shorea maxima

Intsia palembanica

Swintonia spp.

Anisoptera spp.

Sapotaceae

Sindora spp.

Endospermum spp.

DUlenia spp.

Campnosperma spp.

Logs of other species, with diameters of 30 cm and below, can be exported but the export of these

logs is subject to export quotas. Allowing the export of small logs is seen as a way to maximise

timber sales from areas cleared for agriculture. During 1990, export levies for 22 'species' of sawn

timber have been introduced because of the declining availability of popular timbers and to ensure

adequate supplies for local processing.
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Under the Forest Rules of Sarawak, export from the State of Belian Eusideroxylon zwageri in log,

sawn, or hewn form is not allowed without special permission.

There are few other forms of conservation measures for individual timber species in Malaysia and

protection is primarily through presence in protected areas.

Protected areas

Various categories of protected areas exist in Malaysia. These are listed in Table 55. In Peninsular

Malaysia there is currently one National Park, Taman Negara, an area of species-rich lowland rain

forest, together with areas set aside as wildlife and bird sanctuaries. At present, 745 997 ha of land

are set aside specifically for nature conservation within the state. A second National Park, Endau-

Rompin, was first proposed in 1972. It is not yet gazetted and the core area has been subject to

logging.

In the Malaysian case study provided by Roche and Dourojeanni (1984) it is pointed out that there

is no systematic inventory of species in protected areas in Peninsular Malaysia. Some areas have been

subjected to much more research than others, e.g Pasoh, Bukit Lagong, Sungei Manyala, Kuala Tahan

in the National Park, and Kuala Lompat in Kerau Wildlife Reserve.

The importance of the remaining lowland forests as genetic reservoirs for timber species such as

Chengal, Merbau, and species of Meranti and Keruing has been pointed out by Ng (1989). He
suggests that the majority of timber species of Pensinsular Malaysia can be conserved in situ within

national parks and reserves.

In Sabah nearly 20% of the forest area is protected, all commercial activity being prohibited. There

are six national parks, covering 265 794 ha, managed by the Ministry of Manpower and Environment.

In addition there are wildlife reserves managed by the State Forestry Department.

In Sarawak protected areas cover 256 107 ha. The national parks, together with the wildlife reserves,

are managed by the Forestry Department (see Table 55). There are also a number of additional

protected areas proposed. At present one of the major gaps in protected area coverage is the peat

swamp forests. Only tiny areas are included in existing protected areas although this habitat type was

one of the most extensive in Sarawak. It has been heavily exploited for timber, leading to concern

about species such as Gonystylus bancanus, which is being seriously overcut The proposed Loagan

Bunut NP would give protection to one of the few areas of relatively undisturbed peat swamp but this

would still leave the habitat type under-represented (Kavanagh et al., 1989).

Other sites important for the conservation of timber species are Virgin Jungle Reserves (VJRs). The

establishment of a VJR network was initiated by the Department of Forestry in Peninsular Malaysia

in 1950. Although they do not have legal status the VJRs are set up as permanent nature reserves,

natural arboreta and undisturbed natural areas within managed forest reserves for general and

botanical studies. Types of research within VJRs include the establishment of seed plots to ensure

a supply of seed for reforestation, ecological plots for monitoring tree growth in natural forest, and

control plots for assessing the effects of silvicultural operations.

VJRs are clearly important in the conservation of genetic resources of timber species. Seed stands

needed for regeneration of damaged forests are particularly valuable as mature trees of good form

are now often only to be found in VJRs. These reserves supply the potential genetic variation for

improvement of forest trees and may be created specifically for the protection of endangered tree

species. An example is the Bukit Jugra VJR, the only place where Shorea gratissima occurs naturally

in Peninsular Malaysia (Putz, 1978). The presence of a selection of timber species of conservation

interest within VJRs is provided by Anon. (1985). Further work is proposed by the Forestry

Department in conserving genetic resources of endangered forest tree species. VJRs will be
inventoried regularly in order to assess the stocking and distribution of species including Chengal

Neobalanocarpus heimii, Kapur Dryobalanops aromatica, Jelutong Dyera costulata and Petai Parkia

speciosa (Ministry of Primary Industries, undated).
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In 1978 there were 86 VJRs, representing about 0.3% of the Permanent Forest Estate (Putz, 1978).

At present there are 81 VJRs, covering 91 000 ha and located in various forest types. Originally it

was intended that each VJR should be buffered by managed forest but now the buffer forest has

disappeared from various sites and pressures will increase on the species within such reserves. Most
of the VJRs have been logged. (Whitmore pers. comm., 1990). A new survey of the VJR network

in Peninsular Malaysia is being undertaken by botanists from FRIM and the Malayan Nature Society.

Botanic gardens and arboreta

There are a number of botanic gardens and arboreta in Malaysia which maintain ex situ collections

of valuable timber species. The arboretum at the Forest Research Institute of Malaysia in Kepong
has collections of woody families of South East Asia, including local and introduced species of

dipterocarps. Other botanical gardens include: Waterfall Garden, Penang; Sepilok Arboretum, Forest

Research Centre, Sandakan, Sabah; Rimba Ilmu Botanic Garden, University of Malaya, Kuala

Lumpur, Semongoh Arboretum, Sarawak Forest Department, Kuching. The Semongoh Arboretum
was established in 1951 to preserve a small area of primary Lowland Mixed Dipterocarp forest A
botanic garden covering 25 ha was created near the Arboretum in 1975, with the collection and
cultivation of rare and threatened species one of its main objectives (Choo and Chai, 1983).

Plantation development

Within Malaysia, around 90 000 ha of commercial tree plantations have been established, with plans

to develop 500 000 ha by the year 2000. An area of about 15 000 ha has been planted in Peninsular

Malaysia and over 43 000 ha in Sabah. Sarawak does not have a major forest plantation programme.

Fast-growing non-indigenous species have mainly been used, such as Acacia mangium, Paraserianthes

falcataria, Cmelina arborea and Pinus spp.
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Table 49

Export of sawn timber by Peninsular Malaysia in 1989

Timber Botanical name vol. m3

total

sawn

timber

HEAVY HARDWOODS
Balau Shorea spp. 34397

Bids Madhuca utilislPalaquium ridleyi

and P. stellatum 137

Chengal Neobalanocarpus heimii 39707

Giam Hopea spp. 1724

Kekatong Cynometra spp. 25

Keranji Dialium spp. 1286

Merbau Intsia palembanica 84560

Red Balau Shorea spp. 12862

Resak (Keladan) Vatica spp./Cotylelobium spp. 3579

Mixed heavy hardwood 1566

Tembusu Fagraea fragrans

F. gigantea

11

Others 17

MEDIUM
HARDWOODS
Derum Cratoxylum spp.

Kapur Dryobalanops spp. 117838

Kelat Eugenia spp. 224

Kasai Pometia spp. 2829

Keledang Artocarpus spp. 1800

Kempas Koompassia malaccensis 134538

Keruing Dipterocarpus spp. 468566

Kundang Bouea spp.

Kulim Scorodocarpus bomeensis 431

Mata ulat Kokoona littoralis 40

Merpauh Swintonia spp. 1216

Mengkulang Heritiera spp. 44005

Mixed Medium Hardwood 12634

Petaling Ochanostachys amentacea

Punah Tetramerista glabra 861

Redwood 92470

Rengas GlutalMelanochyla spp. 42

Tualang Koompassia excelsa 66701
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Timber Botanical name vol. m3

total

sawn

timber

Merawan Hopea spp. 16813

Simpoh Dillenia spp. 318

Others 581

LIGHT HARDWOODS
Bintangor Calophyllum spp. 10434

Dark Red Meranti Shorea spp. 643541

Durian (Punggai) Bombacaceae spp. 26129

Petai Parlda spp.

Geronggang Cratoxylon arborescens 3890

Gurutu Parashorea spp. 5320

Jelutong Dyera costulata 37358

Kembang Semangkok Scaphium spp. 33338

Kedondong Burseraceae spp. 6463

Light Red Meranti Shorea spp. 71457

Medang Lauraceae spp. 1469

Melantai Shorea macroptera and other Shorea spp. 1252

Meranti (all cols) Shorea spp. 2908

Melawis (Ramin) Gonystylus bancanus 16187

Melunak Pentace spp. 1319

Meranti Bakau Shorea rugosa var. uliginosa 638

Machang Mangifera spp. 20

Merawan Hopea spp.

Mempisang Annonaceae spp. 8682

Mersawa Anisoptera spp. 68491

Mixed light hardwood

504429

Nyatoh Sapotaceae spp. 29073

Pulai Alstonia spp. 1374

Red Meranti Shorea spp. 334797

Rubberwood Hevea brasiliensis 221361

Sepetir Sindora spp. 46317

Terentang Campnosperma spp. 739

White Meranti Shorea spp. 2261

Yellow Meranti Shorea spp. 75994

Dark Red Meranti

'pin hole no defect'

Shorea spp. 143428

Penarahan Myristicaceae spp. 955
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Timber Botanical name vol. m3

total

sawn

timber

Perupok Lophopetalum spp. 934

Sudan ICedrela spp. 1677

Others 474

SOFTWOOD

Damar Minyak Agathis bomeensis 6583

Durian Hutan Durio oxleyanus

Source: 1989 Annual Export of timber products and furniture supplied by the

Malaysian Timber Industry Board

Table 50

Timber exports from Sarawak 1987

Timber Botanical name logs sawn

HARDWOOD HILL
TIMBERS

Kapur Dryobalanops spp. 1568253 -

Keruing Dipterocarpus spp. 1066988 841

Meranti Shorea spp. 4564064 6436

Selangan batu Shorea spp. 484233 1574

Sepetir Sindora spp. 77593 2196

Bindang Agathis spp. 21909 108

MLH 172999

Other spp. 1872496 589

HARDWOOD SWAMP
TIMBERS

Alan/Alan bunga Shorea albida 1215386 262

Jong Kong Dactylocladus stenostachys 224414 5054

Kapur Dryobalanops spp. 92366 6

Keruing Dipterocarpus spp. 27136 87

Meranti Shorea spp. 376326 356

Ramin Gonystytus bancanus - 153879

Sepetir Sindora spp. 84550 -

MLH 563251 2965

Other species 233870 1696

Source: Forestry Department Sarawak 1989
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Table 51

Log exports from Sabah 1987

Timber Botanical name volume m3

Kayu china Podocarpus rumphii 20.33

Merbau Intsia spp. 7239.10

Mengilan/Damar Minyak Agathis spp. 129551.73

Sempilor Dacrydium spp., Phyllocladus spp. 1383.00

Kembang/Mengkulang Heritiera spp. 14938.42

Kayu Malam/Kayu Arang Diospyros spp. 19.34

Melapi Shorea spp. 260264.10

Nyatoh Sapotaceae 65030.36

Oba Suluk Shorea spp. 1971.87

Red Seraya/Seraya Merah Shorea spp. 2602474.94

Serungan/Geronggang Cratoxylum spp. 1835 1

White SerayaAJrat Mata Parashorea spp. 152781050.00

Kapur Dryobalanops spp. 863274.85

Yellow Seraya Shorea spp. 889354.48

Kedondong Burseraceae 1170.43

Keruing Dipterocarpus spp. 1105714.00

Kembang Semangkok Scaphium spp. 58816.52

Mengaris/Tualang Koompassia excelsa 3975.03

Pisang-Pisang/

Mempisang
Annonaceae 2091.21

Sepetir Sindora spp. 47861.41

Binuang Octomeles sumatrana 201405.99

Darah-Darah/

Pcnerahan

Myristicaceae 9973.24

Gagil/Merawan Hopea spp. 117958.71

Gaharu/Karas Aquilaria malaccensis 1300.57

Kempas/Impas Koompassia malaccensis 25015.14

Jongkong/Medang Tabak Dactyloclados stenostachysl

Lauraceae

183.39

Jelutong Dyera spp. 66661.35

Karai Annonaceae 185204.55

Laran/Kelempayan Anthocephalus chinensis 66503.22

Medang Lauraceae 57983.49

Kayu Pengiran/Mersawa Anisoptera spp. 4272660.00

Perapat Hutan Sonneratia spp. 28886.12

Pulai Alstonia spp. 8182.40

Putat Paya Planchonia valida 5263.13
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Timber Botanical name volume m3

Rengas Gluta spp./

Melanochyla spp.

7776.42

Ranggu Koordersiodendron

pinnatum 12287.84

Selangan Batu Merah Shorea guise 33069.49

Takalis Pentace spp. 60909 52

Terentang Campnosperma spp. 939 96

Assam Mangifera spp. 40204.34

Dorian Bombacaceae 5257.33

Perupok Lophopetalum spp. 13529.09

Sesendok/

Sendok-Sendok
Endospermum spp. 1019.92

Terap Artocarpus spp., Parartocarpus spp.,

Annans toxicaria

2638.77

Selangan Batu No. 1 Shorea spp. 327008.17

Selangan Batu No. 2 Shorea spp. 198763.85

Belian Eusideroxylon zwageri 38360.70

Berangan Castanopsis spp. 11580.00

Bintangor Calophyllum spp. 42203.61

Bangkawang Parisian spp. 753.61

Bangkal Nauclea spp., Neonauclea spp.,

Ochreinauclea spp.

3450.59

Batai 16.60

Bawang Hutan Scorodocarpus bomeensis 42710.64

Bayur Pterospermum spp. 16721.35

Geriting Lumniuera spp. 68.50

Keranji Dialium spp. 6343456

Katong-Katong Cynometra spp. 201.61

Katok 28.24

Limpaga Ranggau Cedrela spp. 2057.99

Lamau-Lamau Nothaphoebe obovata 138..61

Malangangai Eusideroxylon malangangai 609.73

Magas Duabanga moluccana 29193.23

Merbau Lalat Sympetalandra bomeensis 1142.78

Mempening Lithocarpus spp.,

Quercus spp.

642.45

Oban Eugenia spp. 19640.79

Others 3550630

Pauh Kijang Irvingia malayana 731.60

Selangan Batu Perak 1082.01

Sedaman 95.12
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Timber Botanical name volume mJ

Simpoh Dillenia spp. 276.55

Selangan Penak Hopea beccaruma 283.16

Tembong 2.21

Tengkawang/Kawang 12955.80

Talisai .
1680.91

Temasuk/Tembusu 212.09

Tempoi Hutan 540.35

Teluto 19066.29

Source: Forestry in Sabah
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Table 52

Threatened dipterocarp species of Peninsular Malaysia

Species IUCN
cate-

gory

Habitat Threat

Cotylelobium

lanceolatum

V heath forest forest

conversion

Cotylelobium

melanoxylon

E dry soils on coastal hills and terraces

Dipterocarpus baudii V lowland forest forest conversion

Dipterocarpus

chartaceus

V lowland forest forest

conversion

Dipterocarpus

concavus

V well-drained flat land forest

conversion

Dipterocarpus ayeri R Semi-evergreen Dipterocarp forest

Dipterocarpus

elongatus

E freshwater swamp, usually on periodically

well-drained soil

Dipterocarpus

eurynchus

R Mixed Dipterocarp forest on undulating

land and ridge tops

Dipterocarpus

hasseltii

V Lowland Dipterocarp forest

conversion

Dipterocarpus kerrii V Semi-evergreen and Evergreen coastal

Dipterocarp forest

forest

conversion

Dipterocarpus lowii E well-drained leached lowland soils

Dipterocarpus

perakensis

E/R Lowland Dipterocarp forest conversion

Dipterocarpus retusus R/nt moist evergreen hill forest

Dipterocarpus

rotundifolius

V Mixed

Dipterocarp

forest

conversion

Dipterocarpus

semivestitus

E/R hill forest forest conversion/

degradation

Dipterocarpus

sublamellatus

V low hills forest conversion

Hopea apiculata E lowland forest forest

conversion

Hopea auriculata V hill forests

250-700m

forest

conversion

Hopea bilitonensis V/R lowland forest forest

degradation

Hopea coriacea E/R on or near sandy river banks forest

conversion/

degradation/

logging
|
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Species IUCN
cate-

gory

Habitat Threat

Hopea ferrea E/R

Hopea glaucescens V/R Mixed Dipterocarp forest forest

conversion

Hopea helferi E/R

Hopea johorensis V local on hill ridges forest

conversion

Hopea kerangasensis V Mixed Dipterocarp and heath forests forest

conversion

Hopea latifolia V forests on limestone in Perlis forest

conversion

Hopea montana V/R Upper Dipterocarp forests forest

conversion

Hopea nervosa V lowland and hill slopes

rich, fertile soils

forest

conversion

Hopea nutans V sandy and swampy soils forest

conversion/

degradation

Hopea pachycarpa V Mixed Dipterocarp forest

Hopea pofyalthoides Ex/E well-drained lowland forest

Hopea pubescens V well-drained flat land and

low hills

forest

conversion/

degradation

Hopea semicuneata V undulating land and hillsides below 500m

Hopea subalata V/R locally common at one locality on low hills forest

degradation

Hopea sublanceolata V/R undulating land and low spurs forest

conversion/

degradation

Hopea sulcata V/R on ridges at 100-400 m forest

conversion/

degradation

Parashorea

densiflora

V scattered in Lowland Dipterocarp forest forest

conversion

Parashorea globosa Lowland Dipterocarp forest forest degradation

Shorea

balanocarpoides

V Mixed Dipterocarp forest on undulating

land and ridges up to 700 m
Shorea bentongensis V low-lying land in valleys logging

Shorea blumutensis V/R Lowland Dipterocarp forest

degradation/

logging

Shorea ciliata V Upper Dipterocarp forests

Shorea collina V low-lying land

170



Species IUCN
cate-

gory

Habitat Threat

Shorea dealbata V coastal hills and flat sometimes swampy
land

Shorea falcifera E dry hill sloj es near coast forest

conversion/

degradation/

logging

Shorea foxworthyi V undulating -s nd or low hills forest

conversion/

degradation

Shorea glauca V on hills, ge nerally near coast forest

degradation

Shorea hemsleyana V/R shallow pt at swamps forest

degradation/

conversion

Shorea hypochra V Semi-everj reen and Evergreen

Dipterocai p

forest

conversion/

degradation

Shorea johorensis R fertile soils on hillsides and undulating

land

Shorea kuantanensis E basalt soils i i one locality now converted

to plantation

forest conversion

Shorea kunstleri V infertile soils ~>n low hills and ridges

Shorea lamellata V undulating Ian i and low hills

Shorea lumutensis V coastal hill-. forest

conversion/

degradation

Shorea macrantha V mixed pen swamp forest forest

conversion/

degradation

Shorea materialis V heath fore ;t forest

degradation

Shorea ochrophloia V well drained undulating land

Shorea peltate V Mixed Dipterocarp forests forest

conversion/

degradation

Shorea teysmanniana V mixed peat swamp forest

Shorea uliginosa V mixed peat swamp forest

Vatica flavida E/R forest on swampy soil forest

conversion/

degradation

Vatica hullettii V Lowland Dipterocarp forest

conversion

Vatica lobata local near streams
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Species IUCN
cate-

gory

Habitat Threat

Vatica scortechinii V/R undulating land forest

conversion/

degradation

Vatica venulosa V fresh water swamp and river banks forest

conversion/

degradation

Source: Conservation categories and type of threat provided by Professor P.S. Ashton in litt., March

1990. Habitat type taken from Ashton, P.S. (1982). Dipterocarpaceae. In: van Steenis, C.G.GJ.

(Ed.), Flora Maksiana 1(9): 237-552; 575-600.

Table 53

Threatened dipterocarp species of Sarawak

Species IUCN
cate-

gory

Habitat Threat Protected j

populations?

Y/N & notes

Anisoptera

costata

E/R inland shale hills

Anisoptera

laevis

E/R calcareous shales

and rarely on basalt

Anisoptera

reticulata

V/R Lawas district forest degradation Mersawa timber

Dipterocarpus

caudatus

E/R coastal hills

Dipterocarpus

cuspidatus

V/R Mixed Dipterocarp forest conversion/

degradation

heavy Keruing

timber

Dipterocarpus

elongatus

E freshwater swamp

Dipterocarpus

eurynchus

E/R isolated mountain

localities

Dipterocarpus

fagineus

R hill forests too rare to be of

economic

importance

Dipterocarpus

globosus

R Mixed Dipterocarp Y
heavy Keruing

Dipterocarpus

kunstleri

R undulating or flat

land

Dipterocarpus

rigidus

R Mixed Dipterocarp

forest on yellow

sands

a source of Keruing

timber

Hopea
depressinerva

Ex?/R
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Species IUCN
cate-

gory

Habitat Threat Protected

populations?

Y/N & notes

Hopea

kerangasensis

V Mixed Dipterocarp forest conversion/

degradation

too small to be of

economic

importance

Hopea latifolia V Mixed Dipterocarp

forest

forest conversion Y

Hopea
longirostrata

V Mixed Dipterocarp

forest

forest conversion

Hopea

mengerawan

R Mixed Dipterocarp

forest

too rare to be of

economic

importance

Hopea
mesuoides

V Mixed Dipterocarp

and heath forests

forest conversion/

degradation

Hopea
micrantha

E heath forest forest conversion/

degradation

Hopea nutans V local near coast

W. Sarawak

forest conversion/

degradation

Y

Hopea

pachycarpa

V Mixed Dipterocarp

forest

Hopea
pedicellata

V Mixed Dipterocarp forest conversion/

degradation

not of economic

importance

Hopea plagata R forests on limestone

Hopea
sphaerocarpa

V Mixed Dipterocarp forest degradation not of economic

importance

Hopea

vaccinifolia

E/R heath forest forest degradation

Parashorea

lucida

V Mixed Dipterocarp

forest

Parashorea

macrophylla

V hill forests near

rivers and streams

forest conversion/

degradation

White Seraya

Parashorea

malaanonan

E/R rare in N.E. Sarawak an important light

construction timber

Shorea

andulensis

V Mixed Dipterocarp forest conversion

Shorea asahii V/R Mixed Dipterocarp forest conversion

logging

Shorea

bakoensis

V/R forest on skeletal

podsol near coast

known from only

one collection

Y

Shorea biawak V Mixed Dipterocarp forest conversion

Shorea bullata V/R Mixed Dipterocarp forest conversion/

degradation

Shorea cordata V/R fertile igneous soils White Meranti

Shorea dealbata V coastal forest and

swampy soils

forest degradation Y
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Species IUCN
cate-

gory

Habitat Threat Protected

populations?

Y/N & notes

Shorea chaiana V Mixed Dipterocarp forest degradation

Shorea dispar V/R Mixed Dipterocarp forest conversion

Shorea elliptica R/nt Mixed Dipterocarp

forest

Light red Meranti

Shorea falcifera V forests on dry hill

slopes near coasts

forest degradation Y

Shorea

foxworthyi

V/R bill forests forest conversion/

degradation

logging

Shorea

hemsleyana

V/R Mixed Dipterocarp forest conversion/

degradation

Shorea

hypoleuca

V Mixed Dipterocarp forest conversion

logging

Shorea

inaequilateralis

V mixed peat swamp

forests

logging a valuable heavy

construction timber

Red Meraati

Shorea

inappendiculata

V/R Lowland

Mixed Dipterocarp

forest conversion

logging

used in Sarawak for

boat and house

building

Shorea

induplicata

E transitional forest

between Mixed

Dipterocarp and

heath

forest degradation

logging

not of economic

importance

Shorea isoptera V/R locally abundant on

certain soil types

forest conversion/

degradation

logging

Shorea

johorensis

V fertile soils on

hillsides and

undulating land

Shorea Indiana V Mixed Dipterocarp forest conversion/

degradation

logging

Shorea laxa V Mixed Dipterocarp forest degradation Y
Shorea

longiflora

V hill and mixed peat

swamp forests

forest conversion/

degradation

Shorea

longisperma

V/R Mixed Dipterocarp forest conversion

Shorea

hmduensis

V Mixed Dipterocarp

forest

Selangan batu

Shorea

macrantha

V mixed peat swamp forest conversion/

degradation

heavy Red Meranti

Shorea

materialis

V heath forest forest degradation
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Species IUCN
cate-

gory

Habitat Threat Protected

populations?

Y/N & notes

Shorea

mujongensis

V on fertile volcanic

soils

forest conversion a magnificent

Yellow Meranti

restricted to Hose

Mountains

Shorea

myrionerva

V forests on moist

hillsides and river

banks

forest conversion/

degradation

Shorea

obovoidea

E Mixed Dipterocarp forest conversion/

degradation

Shorea

pachyphylla

V mixed peat swamp
forests

forest degradation

logging

Shorea

pallidifolia

V/R heath forest forest degradation Y
Dark Red Meranti

small size limits its

economic

importance

Shorea

pofyandra

V on fertile clay-rich

soils below 600 m
forest conversion/

degradation

not sufficiently

widespread to be of

economic

importance

Shorea

praestans

E/R Mixed Dipterocarp forest degradation Light Red Meranti

small size limits its

economic

importance

Shorea resinosa E/R Mixed Dipterocarp forest conversion/

degradation

good timber tree but

too local to be of

economic

importance

Shorea revoluta R/nt heath forest

Shorea richetia E Mixed Dipterocarp

and heath

forest conversion/

degradation

rarely reaches an

exploitable size

Shorea

rotundifolia

V/R Mixed Dipterocarp Light Red Meranti

Shorea

subcylindrica

V Mixed Dipterocarp forest conversion/

degradation

too small to be of

economic

importance

Shorea

tenuiramulosa

E on dry ultrabasric

ridges near coast

forest conversion/

degradation

Vatica

chartacea

V moist low hillsides

and river banks

forest degradation

Vatica

compressa

V/R heath forest forest conversion/

degradation

a hard-wooded

Resak used locally

for construction

Vatica congesta V Mixed Dipterocarp forest conversion/

degradation

durable Resak of

moderate size
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Species IUCN
cate-

gory

Habitat Threat Protected

populations?

Y/N & notes

Vatica

havilandii

V/R Mixed Dipterocarp forest conversion/

degradation

Vatica

oblongifolia

ssp. elliptifolia

V sandy soils of

subcoastal hills

forest conversion/

degradation

Vatica

oblongifolia ssp.

multinervosa

V on deep fertile soils forest conversion/

degradation

Vatica

pedicellata

R heath forest understorey tree-size

limits

economic

importance

Vatica

sarawakensis

V Mixed Dipterocarp forest conversion/

degradation

Vatica rotata E/R transitional between

heath and Mixed

Dipterocarp

forest conversion/

degradation

Vatica

rynchocarpa

V/R on river banks forest conversion/

degradation

Source: Conservation categories and type of threat provided by Professor P.S. Ashton in litt., 1990.

Habitat type and notes from Ashton, P.S. (1968).A manual ofthe dipterocarp trees ofBrunei State and

ofSarawak. Supplement, Sarawak Forestry Department and Ashton, P.C. (1982). Dipterocarpaceae.

In: van Steenis, C.G.G.J. (Ed.), Flora Malesiana 1(9): 237-552; 575-600.

Table 54

Threatened dipterocarp species of Sabah

Species IUCN
cate-

gory

Habitat Threat

Anisoptera

costata

R lowland rain forest

Anisoptera

reticulata

E/R Mixed Dipterocarp forest forest conversion

Cotylelobium

lanceolatum

E/R heath forest

Dipterocarpus

caudatus

E/R coastal hills

Dipterocarpus

grandiflorus

V Semi-evergreen Dipterocarp forest

small islands and coastal hills

forest conversion

Dipterocarpus

hasseltii

E Lowland Dipterocarp forest forest conversion

176



Species IUCN
cate-

gory

Habitat Threat

Dipterocarpus

lamellatus

Ex Mixed Dipterocarp forest; low coastal

hills

forest conversion

Dipterocarpus

lowii

E well-drained leached lowland soils,

ultrabasic soils

Dryobalanops

sumatrensis

E

Hopea aequaUs E/R Mixed Dipterocarp forest; low hills forest conversion

Hopea
altocollina

V hillsides and spurs, clay rich soils forest conversion

Hopea andersoni

spp. basaltica

E/R Mixed Dipterocarp forest, clay rich soil to

400m
forest conversion

Hopea
micrantha

Ex Kerangas or heath forest

Hopea montana R/nt Upper Dipterocarp forest to 1200 m
Hopea nervosa V low, flat land and hill slopes below 400 m forest conversion/

degradation

Hopea nutans V near and on coastal hills, sandy soils forest conversion/

degradation

Hopea
pedicellata

V/R hill forests to 750 m forest conversion

Hopea
pemanervia

E/R mixed peat swamp forest;

cuestas, plateaux and terraces

forest conversion/

degradation

Hopea
tenuivervula

E/R Mixed Dipterocarp forest; low hills forest conversion/

degradation

Shorea

acuminatissima

V Mixed Dipterocarp forest; below 500 m
near coast

forest conversion/

degradation

Shorea asahii V/R Mixed Dipterocarp forest below 850 m forest conversion

logging

Shorea

domatiosa

R/nt Mixed Dipterocarp forest below 600 m

Shorea

foxworthyi

V/R undulating land and hills below 700 m

Shorea

gratissima

R low hills near coast

Shorea

hypoleuca

V Mixed Dipterocarp forest below 300 m;

fertile deep soil

forest conversion

logging

Shorea

inappendiculata

V/R Lowland Mixed Dipterocarp forest,

on coastal hills

forest conversion

logging

Shorea isoptera V low hills below 600 m; clay rich calcareous

soils

forest conversion/

degradation

logging

Shorea

kudatensis

E/R dry hills on coast forest conversion/

degradation
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Species IUCN
cate-

gory

Habitat Threat

Shorea

leptoderma

E lowland forests forest conversion/

degradation

Shorea micans E/R lowlands; ultrabasic rock forest conversion

Shorea

myrionerva

E/R clay hillsides, alluvium

and riverbanks

forest conversion/

degradation

Shorea

pofyandra

E clay rich soils below 600 m forest conversion/

degradation

Shorea revoluta E/R heath forest; terraces and plateaux to

1200 m
forest conversion/

degradation

Shorea rubella Ex/E coastal hills below 400 m
Shorea slootenii E hills near coastline to 400 m forest conversion/

degradation

Shorea superba V Mixed Dipterocarp forest to 600 m logging
.

Shorea

symingtonii

V Mixed Dipterocarp forest; below .. _

250 m; undulating land

forest conversion/

degradation

Shorea

tenuiramulosa

V/R dry rocky ridges near coast forest degradation

Shorea

teysmanniana

E/R mixed peat swamp forest, at sea level

Shorea waltonii V lowlands; well drained forest degradation

Shorea

xanthophylla

V Mixed Dipterocarp forest below 100 m forest conversion/

degradation

Upuna

bomeensis

E/R Mixed Dipterocarp forest

Vatica chartacea V moist low hills and banks of sluggish

rivers

forest conversion/

degradation

Vatica

havilandii

V/R Mixed Dipterocarp forest; hills near coast forest conversion/

degradation

Vatica maingayi R low lying land and hillsides

Vatica maritima E lowland forest; dry coastal hills forest conversion/

degradation

Vatica nitens V Mixed Dipterocarp forest; hills and ridges

to 600 m
Vatica

oblongifolia

ssp.

multinervosa

V inland hills and ridges to 700 m forest conversion/

degradation

Vatica

sarawakensis

V Mixed Dipterocarp forest; hills and

undulating land below 1000 m
forest conversion/

degradation

Source: conservation categories and type of threat provided by Professor P.S. Ashton in litt, 1990;

habitat from Aston, P.S. (1982). Dipterocarpaceae. In: van Steenis, C.G.G.J. (Ed.), Flora Malesiana

1(9): 237-552; 575-600.
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Table 55

Protected areas of Malaysia

Name of

protected area

Area

(ha)

Dominant forest type Notes (species lists available to

project; species of note)

Peninsular

Malaysia*

Sanctuaries

Bukit Nanas 9 Lowland Dipterocarp forest Dipterocarpus baudii

Cameron
Highlands

64953

Wildlife

Reserves

Krau 53095 lowland rain forest, Lowland

Dipterocarp forest, Hill

Dipterocarp forest, montane

oak forests

Yes, Dipterocarpus baudii

Intsia palembanica

Koompassia malaccensis

Neobalanocarpus heimii

Shorea curtisii

Sungai Dusun 4330 lowland rain forest, Lowland

Dipterocarp forest, alluvial

swamp forest

National Parks

Taman Negara 434351 lowland rain forest, Lowland

Dipterocarp forest, Hill

Dipterocarp forests, montane

oak forests, montane

ericaceous forest

Agathis bomeensis

Dipterocarpus baudii

Intsia palembanica

Koompassia excelsa

Koompassia malaccensis

Neobalanocarpus heimii

Shorea curtisii

Sabah*

National Parks

Bukit Tawau 27972 Dipterocarp forest

Crocker Range 139919

Kinabalu 75370 Lowland Dipterocarp forest,

montane forest

Pulau Penyu

(Turtle

Islands)

1740 coconut palms

Pulau Tiga 15864 Lowland Dipterocarp forest,

moist evergreen forest

(mangrove)

Tunku Abdul

Rahman
4929 lowland evergreen rain forest Dipterocarpus grandiflorus, Hopea

nutans, H. philippinensis (rare)
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Name of

protected area

Area

(ha)

Dominant forest type Notes (species lists available to

project; species of note)

Conservation

Areas

Danum Valley 42755 Lowland Dipterocarp or Hill

Dipterocarp forest, lower

montane evergreen rain

forest or montane oak forest,

riverine forests

Maliau Basin 39000

Wildlife

Reserves

Tabin 120521 Dipterocarp forest, swamp
forest, mangrove

Yes, Shorea spp.

Eusideroxylon zwageri

Bird

Sanctuaries

Kota Belud 12200

Pulau Bohay

Dulang

300 evergreen rain forest (some

mangrove)

Pulau

Mantanani

300

Pulau Sipadan 15 evergreen rain forest

Sarawak*

Sanctuaries

Lanjak-

Entimau

168758 Dipterocarp forest, kerangas,

swamp forest, evergreen rain

forest

Pulau Tukong

Ara-Banun

1

Samunsam 6092 beach forest, mangrove

forest, Mixed Dipterocarp

forest and kerangas forest

National Parks

Bako 2728 beach forest, kerangas,

Lowland Dipterocarp forest,

peat swamp forest, mangrove

Yes

Gunung
Gading

4106

Gunung Mulu 52865 Mixed Dipterocarp lowland

forest, lower montane forest,

kerangas, peat swamp forest

Yes
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Name of

protected area

Area

(ha)

Dominant forest type Notes (species lists available to

project; species of note)

Kubah 2230 Mixed Dipterocarp forest,

kerangas forest

Part list

Lambir Hills 6952 Dipterocarp forest, kerangas

forest and evergreen rain

forest

Niah 3140 limestone rain forest,

kerangas forest, riverine

forest, Lowland Dipterocarp

forest

Similajau 7067

* Excluding Virgin Jungle Reserves, Protection Forests, Conservation Forests and Forest Reserves
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Philippines

Introduction

The export of timber has been a major source of foreign revenue to the Philippines, accounting for

33% of all foreign exchange earnings in 1968. By 1986 this had fallen to 5% of export income.

Commercial utilisation of the country's forests has concentrated on the dipterocarp forests which

remain at the core of the Philippines wood production. In 1932 the area of virgin dipterocarp forest

was estimated at 11 million ha. Now there is general agreement that only between 700 000 and

950 000 ha of old growth dipterocarp forest remain (Hart, 1989).

Particularly intensive logging took place in the Philippines from the end of the Second World War
until the 1970s. The rate of timber exploitation decreased during the 1980s because of lower world

prices, forest depletion and conservation policies. In less than 20 years logging has declined by 90%.
The export of logs generally declined during the period 1976-1981 due to the implementation of a

selective log export ban. Higher log export quotas were allowed during 1982-84 because of a critical

need for foreign exchange. An export ban on logs and lumber has now been introduced.

Logging was totally banned in parts of Luzon, Catanduanes, Masbate, Leyte and Negros, as well as

on small islands with an area of less than 500 km2
. In 1989 a bill was passed banning logging in all

but nine of the country's 73 provinces. The bill allows logging only in provinces which are at least

40% forested. Illegal logging and export of timber remain a serious problem in the Philippines.

Institutional arrangements

The Department of the Environment and Natural Resources (DENR) has responsibility for the

management and protection of forests within the Philippines. The Department was created in 1987

following a re-organisation of the Ministry of Natural Resources. Within DENR the Forest

Management Bureau (FMB) advises the Secretary on forest development and conservation. FMB has

six divisions covering Reforestation, Natural Forest Management, Forest Land Uses, Social Forestry,

Forest Economics and Legislation. The FMB integrated the powers and functions of the former

Bureau of Forest Development and the Wood Industry Development Authority.

The development and utilisation of forest resources in the Philippines are largely left to private

entrepreneurs through a system of licences, leases and permits. Timber Licence Agreements (TLAs)
are granted, at concessionary rates, for a stipulated time period. DENR has responsibility for

monitoring the activities of logging companies involved in TLAs. It requires forest management plans

and performance reports to be submitted by all concessionaires. These should include details of

logging techniques and protection of concessions, and should allow for replanting. Unfortunately

government field staff have not had resources or independent data on which to assess the

implementation of the management plans and the system depends largely on the integrity of the

operators. Most companies apparently have not honoured their obligations.

The Forest Resource

Tropical forests originally covered most of the Philippines but the country is now extensively

deforested. The only extensive areas of forest outside national parks are on Palawan.

About 97% of the total Philippine land area or 29.12 million ha had been classified by the end of

1987. Of this 47% is classified as alienable and disposable lands and 50% as forest lands. The
classified forest lands consist of 10% or 1.5 million ha of forest resources, 74% or 11.8 million ha of
'timberland' and about 8% or 1.3 million ha of protected areas for conservation (DENR, 1990).

Lowland evergreen rain forest, where it is still found, occurs on well-drained soils and on the lower
slopes of mountains where the dry season is not pronounced. These forests are Mixed Dipterocarp
forests, sub-divided into four floristic sub-types as follows:
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1. Lauan (Shorea) forest occurs in lowlands and foothills up to 400 m. Important dipterocarp
species include Shorea almon, S. contorta, S. negrosensis, S. palosapis and S. polysperma.

2. Lauan-Apitong (Dipterocarpus) forest occurs at altitudes between the Lauan and lower montane
forest.

3. Lauan-Yakal (Hopea) forest occurs on volcanic soils in small areas of Luzon, Leyte and
Mindanao. Much of this vegetation type has been cleared. Important dipterocarp species

include Hopea basilanica, H. cagayensis and Shorea astylosa.

4. Lauan-Hagakhak (Dipterocarpus validus) forest restricted to areas which have now largely been
cleared for rice production.

The dipterocarp forests are most important in terms of timber production. Old growth forest, which
is defined as forest predominantly stocked with mature trees, with less than 25% of the mature stand

volume felled, is now scarce. The majority of dipterocarp forests are classified as residual, i.e. forest

which remains after logging on the Philippine Selective Logging System.

Other remaining forest types in the Philippines include tropical montane and subalpine (mossy)

forests; small areas of 'Molave* forest on limestone, dominated by the valuable timber species Molave
Vitexparviflora; seasonally dry monsoon forest on the western side; and pine forests with Pinus kesiya

and P. merkusii in uplands of north and west Luzon and Mindanao. Mangrove forests occur on
Palawan and parts of Luzon, Visayas and Mindanao. Palawan has 38% of the remaining mangrove
of the Philippines.

Table 56

Area of the main forest types in the Philippines

Forest Type Area km2

FRIdata ffARMdata

Dipterocarp old growth 9883 4194

Dipterocarp residual 34128 24345

Pine forest 2388 812

Mossy forest 11374 2455

Mangrove 1391 1494

Note: FRI = Forest Resources Inventory

ffARM = Forestry, Fisheries and

Agricultural Resources Management Study

Source: Hart (1989)

The annual deforestation rate between 1969 and 1988 was 2100 km2 (FMB/DENR 1988). The main

causes of deforestation are shifting cultivation and logging. Of the remaining old growth dipterocarp

forest, 7000 km2 are accessible to logging and will have been logged by 1995. Since 1988, 82 Timber

Licence Agreements (TLAs) have covered nearly a quarter of total forest lands. The pressure from

shifting cultivation is growing, with migrant fanners moving into the uplands where the remaining

forests are located. Under current slash-and-burn practices, forest is cleared and farmed until the soil

is completely exhausted. Deforestation is now estimated at 1300 km2 per year (FMB/DENR, 1988).

Natural vegetation on Palawan, the third largest of the Philippine islands, is mostly lowland monsoon

and semi-evergreen rain forest. Palawan still has over 50% forest cover and is considered a priority

for conservation within the country. The island is, however, entering a phase of rapid development

and has large-scale immigration. Logging, shifting cultivation and mining are all threats to the forest

vegetation. There are few valuable dipterocarps in Palawan's flora and therefore large-scale logging

has only been commercially viable over the past 20 years. Nearly all the forests are leased to logging

operations but most concessions have not yet been extensively logged (Quinnell and Balmford, 1988).
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Timber species

The tree flora of the Philippines consists of over 3800 species, of which 3574 are indigenous (Salvosa,

1963). Of these, around 300 timber species are currently utilised, with about ten making up the bulk

of the volume harvested. Timber species are classified into groups for forest charges under the

DENR Administrative Order No. 30 series of 1987. Commercial logging in the country concentrates

on the harvesting of dipterocarps which comprise about 65% of the total volume of the timber stand.

'Philippine Mahogany" is the most important commercial timber. This mainly consists of timber from

the dipterocarps Shorea negrosensis, S. palosapis, S. almon, S. pofyspermum, S. contorta and Parashorea

malaanonan. Rojo (1979) enumerated 39 dipterocarps from the Philippines. Some of these are

reduced to synonymy in Ashton (1982).

Philippine timber sources are commonly classified into common hardwood species, construction and

furniture woods, light hardwood species, softwood species and others. A list of species sub-divided

in this way is given as an Appendix to the Philippine-German Forest Resources Inventory Project

(FMB/DENR, 1988) and has been used as a Philippine timber checklist for the purposes of this study.

This sub-division is used in the compilation of forest volume information as recorded in Philippine

Forestry Statistics. Volumes of timber by region are published in the 1988 Inventory Project report

(FMB/DENR, 1988).

About 80 mangrove tree species have been identified in the Philippines, most of which are of

economic and commercial value. Timber is the most important product from the mangrove forest

and species utilised include: Tabigi Xylocarpus granatum, Dungon Late Heritiera littoralis, Pagatpat

Sonneratia caseolaris, Busain Bmguiera conjugata, Pototan Bruguiera sexangula, Pototan Lalaki

Bruguiera cylindrica, Langarai Bruguiera parviflora, Tangal Ceriops tagai, Bakauan Lalaki Rhizophora

candelaria, Bakauan Babae Rhizophora mucronata and Api-Api Avicennia alba (Serrano, 1978).

Timber trade

Natural forest provides 75% of the reported log harvest of the Philippines, the remainder being

derived from plantations. All of the natural forest produce and 40% of the plantation logs are

converted into lumber, veneer and plywood; the remaining 60% of plantation material is used for

pulp and paper (Hart, 1989). The total volume of logs produced in 1988 is reported as 3 809 196 m3
.

Of the gross volume cut, 1 033 313 m3 of finished lumber was produced in the same year and

628 942 m3
, i.e. 17% exported (Hart, 1989).

Rare and declining timber species

The Philippine timber boom of the 1960s and 1970s has inevitably placed pressure on the heavily

traded timber species. The impact of exploitation on the dipterocarps has been noted, for example,

by Hart (1989), who points out that some dipterocarp species in the original stands of lowland rain

forests seem certain to have been lost Ashton (in litt, 1990) considers that all dipterocarps in the

Philippines can be classified as Vulnerable species. This is confirmed by Dr J.P. Rojo, who points out

that only ten species of dipterocarp provide commercial volumes of logs and the rest can be

considered Vulnerable. Table 59 lists the threatened dipterocarp species of the Philippines with

conservation categories and the habitat type where they occur. The conservation categories have been

provided by Ashton (in litt, 1990). It should be noted that the Department of Environment and
Natural Resources (DENR) (Penafiel in litt., 1990) has provided additional threatened categories for

species annotated as 'nt' by Ashton.

The family Dipterocarpaceae is the main source of timber in the Philippines. According to Rojo (in

litt, 1990), as a general rule other timber species are not plentiful and are not gregarious except for

the gap species (e.g. Anthocephalus chinensis, Octomeles sumatrana, Duabanga motuccana,
Endospermumpeltatum, Trichospermum discolor, Alphitonia philippinensis and some Lithocarpus spp.).

Rojo (in litt, 1990) also points out that in "Enumeration of the Philippine Flowering Plants' by
Merrill (1923-26) there are signs of species already rare and indications of limited availability of
certain species are given in Reyes (1938) Philippine woods. Such species are now almost certainly

Vulnerable or Endangered.
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Table 57

Timber production and export in the Philippines 1988

Species Log production

m 3
x 1000

Lumber
export m 3

Almaciga Agathis philippinensis 7

Almon Shorea almon 321 2234

Apiton Dipterocarpus grandiflorus 222 5954

Bagtikan Parashorea plicate

(= P. malaanonan)
222

Benguet Pine Pinus kesiya 28

Binuang Octomeles sumatrana 20

Gubas Endospermum peltatum 38

Guijo Shorea guiso 21

Kalantas Toona calantas 6 627

Loktob Duabanga moluccana 26

Manggasinoro Shorea philippinensis 12

Mayapis Shorea squamata 402 14

Moluccan San Albiria falcataria 544

Narra Pterocarpus indicus 18

Nato Palaquium luzoniense 69

Palosapis Anisoptera thurifera 23 141

Red Lauan Shorea negrosensis 645 473797

Tanguile Shorea polysperma 441 293

Tiaong Shorea agsaboensis 11

Toog Combretodendron quadrialatum 27

White Lauan Pentacme contorta 473 113423

Yakal Shorea astylosa 38 6

Dao Dracontomelon dao a

Miscellaneous 195

Conifers 17

Others 32436

Total 3809 628942

Note: a = less than 1 m3

Source: Forest Management Bureau (undated)

DENR has been the main source of information on the conservation status of timber species of the

Philippines for the present study. Following consultation with forest botanists, DENR has annotated

a full list of Philippine timbers, providing over 300 conservation categories for the species noted.

This provides a very useful basis for developing forest conservation strategies which incorporate the

protection of timber genetic resources.
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A list of rare and threatened timber species of the Philippines, excluding dipterocarps, is given in

Table 60. This incorporates the DENR data, together with information from reference sources and
the partial threatened timber species lists mentioned in the following text

Important timbers which have declined as the forests have been destroyed include those used in tie

furniture industry, such as Pterocarpus spp., Diospyros spp., Sindora supa and Dracontomelum spp.

De Guzman (1975) points out that the populations of these species have considerably decreased; they

are restricted to inaccessible areas, and in some places may be on the verge of extinction. The
shortage of timber species traditionally used in the local toy manufacturing industry has also been

noted. Shortage of timbers such as Almaciga Agathis philippinensis, Lanete Wrightia pubescens ssp.

laniti, Kamagong Diospyrosphilippinensis and Palosapis Anisoptera thurifera ssp. thurifera has resulted

in price increases and has impeded the growth of the industry (Mercado and Matundan, 1981).

Even newly commercialised species may now be threatened. An example is Toog Combretodendron

quadrialatum which was previously left in logged-over areas because of its high silica content. It is

known commercially as Philippine Rosewood but may soon disappear from the market because of

poor natural regeneration (Nera in litt., 1990). Another lesser-known species introduced recently to

the trade is Diospyros pilosanthera which was considered by de Guzman (1975) to be a vanishing

timber species.

Almaciga is declining because of both logging and tapping to supply the resin, Manila copal, which

has been an important product for export. The quality of resin is particularly good from trees in

Palawan and Quezon and unscrupulous tapping on Palawan has been noted by Quiniones (1980).

Aggravating the problem has been open-pit mining operations, which kill or destroy the regenerating

young of the species. Natural regeneration ofAgathis philippinensis is poor. A total ban on cutting

and exploitation of the species has been called for (Yao and Ulep, 1981).

The timber tree, Dao Dracontomelum dao, is another valuable species which is considered to be

threatened and is listed as a premium hardwood subject to special felling controls (see Conservation

Measures). In 1988 a small quantity of Dao lumber was exported to Italy and plywood to Hong Kong
and the Trust Territory of Pacific Islands (Forest Management Bureau, undated).

Molave Vitex parviflora is the dominant timber species in a monsoon forest type of the Philippines,

occurring on well-drained limestone soils. The wood is prized for its strength and hardness and as

a result logging has caused the disappearance of Molave forests in most of the country. Molave is

subject to special felling controls.

Mangkono Xanthostemon verdugonianus yields the hardest of Philippine timbers. The species is

naturally rare, being restricted to the islands of Homonhou, Dinagat and the eastern tip of Leyte.

The hardness of the wood gives the trees some protection against felling but, following the depletion

of other hardwoods, local people are starting to cut down small diameter trees so that conservation

measures for Mangkono are now considered necessary (Penafiel, 1987).

Various lists of threatened plant species have been produced for the Philippines, some of which
incorporate conservation categories for timber species. The main threatened plant list is provided
by Gutierrez (1974), which includes over 5000 endemic plant taxa, with degree of threat based mainly
on literature and number of herbarium specimens. Other partial lists are provided by Madulid (1982)
and Quisumbing (1967). An updated list of endangered plants was published in 1986 (Tan et al,

1986). This reviews the contents of all previous lists and omits species of doubtful taxonomic status

and with contradictory range information. It is relatively conservative and includes only species which
are 'most certainly endangered' based on 'long years of field observation'. Timber species included
in this list are:
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Category A (immediately) Endangered Species:

Tectona philippinensis Philippine Teak

Category B Vulnerable or Potentially Threatened Species:

Albizia acle Akle

Diospyros blancoi Kamagong, Mabolo
Agathis philippinensis Almaciga

Dracontomelon dao Dao
Dracontomelon edule Lamio

Toona calantas Kalantas

Wrightia pubescens ssp. laniti Lanete

The list is not considered to be final and was published as a basis for refinement and completion.

At a regional level, a checklist of the rare, endemic and endangered plant species of Palawan has been
published (Madulid, 1987) as a starting point for plant conservation on the island.

The preparation of a comprehensive threatened plant list for the Philippines is hampered by the lack

of detailed baseline botanical information. The flora of the Philippines is probably the least known
of any major tropical country in South East Asia (Sohmer, 1988). A major project is now in

progress, however, designed to review and document the status of the flowering plants of the

Philippines within ten years. This Flora of the Philippines Project is being jointly undertaken by the

National Museum in Manila, the University of the Philippines at Los Bafios and the Bishop Museum
in Honolulu. The project has been designed to help in conservation efforts and will provide

information on the endangered, vulnerable and threatened plant species in as short a time as possible.

It is intended to use IUCN Conservation categories to show degree of threat. The possibility of

linking the Flora's computerised database with the database maintained byWCMC has been discussed

and cooperation in this field has been agreed.

A list relating specifically to the conservation status of timber species was produced by de Guzman
(1975). This includes 27 species and is stated to be a partial list The status in the wild of the

Philippine dipterocarps and other tree species is recorded by de Guzman et aL, (1986).

Conservation measures

Government policies

Government measures introduced to combat depletion of forest resources through timber exploitation

include a ban on log exports, initially introduced in 1975, and the promotion of wood-processing

industries. The measures were intended to reintroduce sustained-yield management which broke

down during the timber boom. The log export restrictions have, however, been weakened and log

smuggling has increased so that the policy has not been successful in curbing forest destruction

(Repetto, 1988). A ban on the export of lumber was introduced in July 1989 with modifications later

in the year.

Various new programmes have been introduced, including the Integrated Social Forestry Program

(ISF), the Program for Forest Ecosystem Management (PROFEM) and schemes for Industrial Tree

Plantations and Communal Tree Farming. The programmes for reforestation, plantation

development and social forestry have been adopted in order to regenerate forest resources. The main

aim of DENR policies is to achieve reforestation through contracts with the private sector and non-

governmental agencies (Hart, 1989). Unfortunately, the success of reforestation has been limited by

the inadequacy of funding, corruption, planting on inappropriate sites, and lack of compliance with

reforestation regulations (Repetto, 1988).

Policies to promote reforestation have been introduced whilst ineffective timber management and

logging instruments are still in place. Illegal logging and export of logs continue to be major

problems. According to Hart (1989), a major constraint in the management of natural forests in the

Philippines is the inability of the government to control illegal logging anywhere, including national
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parks. In an attempt to control illegal logging the government introduced a system of rewards for

informers in 1987. In the following year new measures were introduced to give the government more

control over the industry, including a new ban on log exports not taken from plantations and a limit

on the roads allowed for use by logging trucks (Mackenzie, 1988). Access roads leading to virgin

forests are being destroyed, with plans to destroy around 30 in 1990 (Mangawang, 1990). The

quantity of illegal logs confiscated has increased rapidly since 1986 (Table 58).

Table 58

Confiscations of illegal logs in the Philippines (m3)

Year 1986 1987 1988 1989

Quantity 20000 52000 76000 106661

Source: Mangawang (1990)

Other enforcement activities include the closure of 400 wood-processing plants by DENR and the

removal of electricity supplies to illegal sawmills in Nueva Vizcaya (Mangawang, 1990). The

possibility of a total logging ban is currently being considered.

Legislation

Several legal instruments have been introduced to limit the felling of specified timber species. The

DENR Administrative Order No. 78 Series of 1987, Interim Guidelines on the cutting/gathering of

Narra and other premium hardwood species, imposes restrictions on the felling of the following

species:

Narra Pterocarpus indicus

Molave Vitex parviflora

Dao Dracontomelon dao

Kamagong Diospyros philippinensis

Ipil Intsia bijuga

Acacia Samanea saman (not indigenous)

Akle Serialbizda acle (= Albizia acle)

Apaiut Mastixia pentandra

Banuyo Wallaceodendron celebicum

Batikuling Litsea glutinosa

Betis Madhuca bitis

Bolong-eta Diospyros pilosanthera

Kalantas Toona calantas

Lanete Wrightia laniti (= Wrightia pubescens

ssp. laniti)

Lumbayao Heritiera javanica

Manggis Garcinia mangostana

Sangilo Pistacio chinensis

Supa Sindora supa

Teak Tectona grandis (not indigenous)

Tindalo Afzelia rhomboidea

It has been suggested that Mangkono Xanthostemon verdugonianus be added to the list of species for

which felling is controlled (Penafiel, 1987).

Some timber species are protected by Act No. 2812 of March 1919. This prohibits the cutting of

various timber species which provide edible fruits or food for birds and other wildlife. Species listed

include: Balabo Diplodiscus paniculatus, Alupag Euphoria (= Litchi) didyma, E. (= Litchi) gracilis,

Bulala Nephelium mutabile, Gumihan Artocarpus elastica, Alupag-am Litchi philippinensis, Pahutan
Mangifera (Nera in litt, 1990).
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The Philippines Government is currently collecting information for the preparation of proposals to

list a number of timber species on the Appendices of CITES.

Protected areas

The protected areas system of the Philippines currently covers 1.5 million ha. It includes 59
terrestrial national parks, one national marine park, one marine reserve, eight game refuges and bird

sanctuaries, two biosphere reserves and ten wilderness areas. These protected areas are under the

management authority of DENR through the Protected Areas and Wildlife Bureau (PAWB). Nine
other protected areas are currently managed by other agencies such as the Department of Tourism,

National Historical Institute and National Parks Development Committee. A list of protected areas

with vegetation types and timber species of note is given in Table 61.

Various legal and administrative procedures exist for the establishment of protected areas within the

Philippines. The basic law is Act 3915, the National Parks Act At present, inadequacies of the

protected areas system arise from deficiencies in this legislation, particularly relating to criteria for

the establishment of national parks; and also from general socio-economic pressures on the protected

areas (Penafiel in litt, 1990). According to IUCN/UNEP (1986), 'Most national parks and reserves

still exist only on paper and at least two-thirds of the parks contain illegal settlements and/or have

been partly logged'.

DENR is in the process of implementing the Integrated Protected Areas System Project with World
Bank assistance. The Project will study the biological resources of the country, provide a design for

the inclusion of these resources in the protected area network, and develop legislation for effective

conservation and management

Botanic gardens and arboreta

The Philippines has one legally established botanic garden, the Makiling Botanic Garden in Los

Banos, Laguna. This garden covers an area of about 615 ha and maintains plantations of exotic and

native trees with an emphasis on endangered species.

Other botanic gardens include: the Arboretum at the University of the Philippines, Diliman, Quezon
City; the Pharmaceutical Gardens at the University of Santo Thomas in Manila; and the Hortorium

at the University of Philippines at Los Banos.

Forest management and silviculture

Dipterocarp forests in the Philippines are managed on the Philippines Selective Logging System

which has been in use since about 1970. This system is designed to remove 'mature, overmature and

defective trees in such a manner as to leave uninjured an adequate number and volume of heaithy

residual trees of the commercial species necessary to assure a future crop of timber and forest cover

for the protection and conservation of soil and water'. Area-volume regulation is used to meet the

sustained level of production. Where no data on growth and volume of healthy residuals are

available, the cutting cycle method is used (Mauricio, 1987). The cutting cycle is 30-45 years. Under

the Selective Logging System there is a requirement to retain 70% of 15-65 cm class and 40% of

65-75 cm class.

In theory the Philippines Selective Logging System reconciles timber production with long-term

conservation of the resource. In practice, however, the system has not been successful in maintaining

dipterocarp forest cover. The main reasons are the economic and financial climate, lack of

supervision of licensed logging operations, lack of control over illegal logging and the lack of

scientific information on which to base management of the dipterocarp forests.

Plantation development

In the Philippines the total area of industrial tree plantations was found to be 293 879 ha in April

1989, of which only 55 968 ha were planted with trees (Hart, 1989). The main exotic species planted

include Falcata Albizia falcataria, Gmelina arborea, Leucaena leucocephala, Tectona grandis, Swietenia
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macrophylla and Eucalyptus spp. Indigenous species planted commercially include Eucalyptus deghipta

and Nana Pterocarpus indicus. E. deghipta is itself considered to be endangered in parts of its natural

range (FAO, 1986). Clearance of fertile river flats for agriculture in Mindanao has led to the loss

of good stands and the government has taken steps to protect E. deghipta in Cotabato Province

against logging activities.

The momentum for industrial tree plantations in the Philippines is the shortage of wood to supply

national needs. In terms of forest conservation the development of plantations is only beneficial if

it takes the pressure off remaining areas of natural forest The establishment of dipterocarp

plantations is considered a necessary and viable undertaking but this is a very slow and expensive way

of conserving the forest (Cacanindin, 1983).

Dipterocarp seedlings can be used in enrichment planting of poorly-stocked logged-over forests or

used for interplanting in between rows of fast-growing trees in industrial plantations. The use of

various dipterocarp and other timber species in enrichment planting to improve logged-over

dipterocarp forests in the Philippines is discussed by Mauricio (1987).

As a conservation measure for individual species the development of plantation techniques may play

a part in reducing pressure on wild populations. Plantation techniques for Almaciga are discussed,

for example, by Yao and Ulep (1981) and according to de Guzman (1975) there is some plantation

of threatened species such as Vttex parviflora and Toona calantas in reforestation projects.

Experimental work on the plantation of nursery grown seedlings of Mangkono is being carried out

within the experimental forest of the Eastern Visaya Forest Research Center (Penafiel, 1986). An
area of 50 ha has been reserved for the conservation of this rare species. From this site, seeds are

provided for studies on fertilisation, regeneration and future conservation work.
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Table 59

Threatened dipterocarp species of the Philippines

Species Endemic iucN
Cate-

gory

Habitat type Threat Commercial

group

Dipterocarpus caudatus

ssp. caudatus

E primary forest low and

medium altitude

Apitong

Dipierocarpus eurynchus V primary forest low and

medium altitude

Apitong

Dipterocarpus gracilis V primary forest

well -drained areas

forest

conversion

Apitong

Dipierocarpus hasseltii V primary forest low and

medium altitude

forest

conversion

Apitong

Dipierocarpus kerrii E primary forest low and

medium altitude

forest

conversion

Apitong

Dipterocarpus kunstleri R primary forest low and

medium altitude

Apitong

Dipierocarpus philippinensis yes E/R primary forest

low altitude

forest

conversion

Apitong

Dipterocarpus validus E primary and secondary

forest

Hopea basilanica yes E/R primary forest low altitude forest

conversion

Yakal

Hopea brackyptera yes Ex/E primary forest

low altitude

forest

conversion

Yakal (narek)

Hopea cagayanensis yes Ex/R primary forest low altitude forest

conversion/

degradation

Yakal (narek)

Hopea ftmvonhyi yes Ex/E primary forest low altitude forest

conversion

Manggachapui

Hopea miruianensis yes E/R primary forest low altitude

Hopea plagata yes ?E primary forest low and

medium altitude

Yakal

Hopea samarensis yes E up to 200 m forest

conversion/

degradation

Shorea ahnon V primary forest low altitude Philippine

Mahogany EF

Shorea assamica ssp.

philippinensis

E/R primary forest low altitude Manggasinoro

Shorea assamica ssp. koordersii E/R primary forest low altitude

Shorea astylosa yes E/R primary forest low altitude forest

conversion/

degradation

Yakal

Shorea falciferoides E primary forest low altitude forest

conversion/

degradation and

logging

Yakal

Shorea hopcifoUa E/R primary forest low altitude

Shorea malibato yes E/R primary forest up to 450 m forest

conversion

Yakal

Shorea ovata forest on high ridges

Shorea palosapis E/V primary forest low and

medium altitude

Philippine

Mahogany i
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Species fiidcmic IUCN
Cate-

gory

Habltal type Threat Commercial

group

Shona polita yes V primary forest low altitude forest

conversion'

degradation

Manggasinoro

Shona seminis ?Ex lowland forest Yakal

Vaaca clhptica yes E/R MtKaladis forest

conversion

Narig

Vaaca mariama V

Vaaca pachyphylla yes I low altitude

Vaaca rassak ?Ex sea level to very low

altitude

Narig

Source: Habitat type - Rojo (1979); conservation categories and threats - Professor P.S. Ashton {in ha., 1990)

Notes: EF = Export figures given in Table 57
'
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Table 60

Draft list of threatened timber species (excluding Dipterocarpaceae)

of the Philippines with conservation categories

Note The taxonomy of a number of species included in this list is out of date and the names may be in need of revision.

Family Taxa IUCN
cate-

gory

ARAUCARIACEAE Agathis philippinensis Warb. E/V

PINACEAE Pinus merlaisii Junghuhn & Vriese E/V

PODOCARPACEAE Dacrydium datum Wall. V

PhyHocladus hypophyUus Hook, f V/R

Nagda wallichiana Endl. (Podocarpus blumei) R

Dacrycarpus imbricatus D. Don (Podocarpus imbricota) V/R

Podocarpus neriifolius D. Don V/R

Podocarpus rumphii Foxwonhy (Podocarpus philippinensis) E/V

Podocarpus pofystachyus R. Br. V

ALANGIACEAE Ahmpum meycri Merr. R

ANACARDIACEAE Buchanania arborescens Blume E/V

Dracomomelon dao (Blanco) Merr. & Rolfe E/V

Koordersiodendron pinnatum (Blanco) Merr. V

Mangifera alassima Blanco V

Mangifera caesia Jack V/R

Mangifera indiea L. V

Pisiacia chinensis Bunge E/V

Sanecarpus cunciformis Blanco V/R

Swintonia famorthyi Elmer V

ANNONACEAE Alphonsea arborea Merr. E/V

Canangc odorata (Lam.) Hook. f. & Thorns. V

Mitrephora lanota (Blanco) Merr. V/R

PofyalMa rumphii (BL)Merr. R
APOCYNACEAE Ahtonia angusnfolia Wall. V/R

Alsumia macrophyUa Wall. V
Ahtonia scholaris (L.) R.Br. V/R

Paralstonia chismcea Baill. V/R

Wrighda pubtscens R.Br. ssp. lanini (Blanco) Ngan V
ARALIACEAE Polyscias nodosa (Bl.)Seem V
B1GNONIACEAE Radamachera pinnata (Blanco) Seem. V/R

BOMBACACEAE Oossampinus malabarica Merr. (= Bombax ceiba L.) V/R

Ochroma pyramidalis Urb. E/V

BORAGINACEAE Combraodendron quadrialamm Merr. V
Cordia dichotoma Forster f. V
Cordia subcordata Lank. E/R

BURSERACEAE Canarium asperum Benth. E/R

Canarium ovatum Engl. V
Garuga floribunda Decne E/R

Santiria laevigata Blume V
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Family Taxa iucn
cate-

gory

CASUARINACEAE Casuarina equiseufblia Font. V

Casuarina nodiflora Thunb. (Casuarina nonphiana Miq ) V
CELASTRACEAE Lophopetahan javanicum (ZolL)Turcz. E/R

CLUSIACEAE CalophyUum blancoi PL & Tr. V
CalophyUum cumingu PL & Tr. V

CalophyUum fenvgmaan Ridley V

CalophyUum glabrum Merr. V

CalophyUum inophyUoide PJF. Stevens V

CalophyUum inophyttum L. V
CalophyUum mindanaense Elmer V
Garcinia dulcis (Roxb.) Kurz. E/R

Garcinia human Merr. E/R

Garcinia rubra Merr. E/R

COMBRETACEAE Lumniaera Uttorea (Jack.) Voigt V
Lumniaera racemosa Willd. V

TerminaUa calamansanai (Blanco) Rolfe R

Terminalia catappa L. V

TerminaUa carina (Gaertn.)Roxb. V/R

TerminaUa copelandii Elmer V

TerminaUa foeadissima Grift E/R

TerminaUa microcarpa Decne. V

Terminalia nitens PresI E/R

TerminaUa peUucida Presl. E/R

DILLENIACEAE DUlenia excelsa (Jack)Gilg V

DUlenia fischcri Merr. V

DUlenia hizomensis (Vid.) Martelli E/R

DUlenia megalamha Merr. - - V

DUlenia phUippinensis Rolfe V

DUlenia reifferscheiana Naves V

EBENACEAE Diospyros discolor Willd. E/V

Diospyros montana Roxb. E/V

Diospyros phUippinensis (Desr.) Gurke V

Diospyros pUosarahera Blanco E/V

ELAEOCARPACEAE Elaeocarpus calomala (Blanco) Merr. V

EUPHORBIACEAE Aleuriies mohiccana Willd. V

Bischofia javanica Blume V/R

Drypaes bordeni (Merr.) Pax & K. Hoffm. E/R

Drypetes maquiUngensis (Men.) Pax & K. Hoffm. E

Endospermum peltatum Merr. V

Homalanthus popumeus (Gais.) Pax V

Macaranga bicolor MuelL- Arg. V

Macaranga caudatifolia Elm. V

Macaranga grandifoha (Blanco) Merr. V

MaUoms phUippinensis (Lam.) Mud!.- Arg. E/R
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Family Taxa IUCN
cate-

gory

EUPHORBIACEAE (com.) Neotrewia cumingii (Mueil. Pax & K. Hoffm.- Arg.) V

SeuteaHs trisperma (Blanco.) Airy Shaw V

Sapiwn luzonicum (Vidal) Merr. _ E/R

Securinega flemosa Muell.- Arg. E/R

FLACOURTIACEAE Pangium edule Reinw. ex Blume V

Trkhadenia philippinensis Merr. E/R

FAGACEAE Lithocarpus ovalis (Blanco) Rend. V

GONYSTYLACEAE Gonystytus macrophyllus (Miq.) Airy Shaw V

ICACINACEAE Siemonurus hizoniensis (Merr.) Howard V
LAURACEAE Cinnamomum mercadoi Vid. E/V

Dehaaaa cairocan (Vid.) C.K. Allen V

Dehaasia triandra Merr. E/R

Eusideroxylon zwagerl Teysm. & Binnend I

tetsta garciae S.VidaJ. E/R

Litsea leytensis Merr. E/R

Litsea perrotteai (Blume) F.-VilL . E/R

Litsea velutina BoerL E/R

Neoliaea vidalii Merr. E/R

Persea philippinensis Elm. E/R

LECYTHIDACEAE Leea philippinensis Merr. V

Planchonia spcctabilis Merr. E/V

LEGUMINOSAE Adenanthera intermedia Merr. _ E/R

Afzeha rhomboidea (Blanco) Vidal ... - - - E/R

Alb'ma chinensis (Oab.) Merr. E/V

Albma procera (Roxb.) Benth. V

Albizio saponaria (Lour.) Blume E/V

Cynometra inaequifotia A. Gray R

Cynometra ramiflora L." V

Denis cumingii Benth. R

Erythrina orientalis (L.) Merr. V

Erythrina subumbrans (Hassle) Merr. V

Erythrophleum densiflorum Merr. E/V

Carcinia venulosa (Blanco) Choisy V

Intsia acuminata Merr. E/R

Inisia bijuga (Colebr.) Kuntze E/V

Kmgiodendron altemifohum (Elm.) Merr. R

Koompassia excelsa (Becc) Taub. V

Ormosia calavensis Azaola. R

Portia raxburghii Q. Don V
PeUophorum pterocarpum (DC) Backer ex K Hayne V

Pitheccllobium scutifemm (Blanco) Benth. V
Pongamia pinnata Pierre V
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Family Tan IUCN
cate-

gory

LEGUMINOSAE (com.) Purocarpus blancoi Merr. V

Purocarpus indicus Wild. V

Pvcrocarpus vidalianus Rolfe V

Serialbma acle (Blanco) Kosterm. (= Albma acle) E/R

Sindora inermis Merr. E

Sindora supa Mere. E

Wailaceodendron celebicum Koord. V

LOGANIACEAE Fagraca fragrans Roxb. V

LYTHRACEAE Lagerstroemia piriformis Koehne V

Lagerstroemia speciosa (L.) Pens. V

MAGNOLIACEAE Michelia champaca L, V

Michelia philippirunsis (Farm.) Dandy V

MALVACEAE Bombycidendron vidalianum Merr. & Rolfe E/R

MELIACEAE Aglaia diffusa Merr. V

Agiaia harmsianus Pert V

Aglaia ililo (Blanco) Merr. V

Aglaia laevigata Merr. V

Aglaia haoniensis (Vid.) Merr. & Rolfe V

Amoora shemiana Merr. V

Aphanambds cumingiana (C. DC.) Harms V

Chisochaon ptmandrum (Blanco) Merr. V

Dyswyhun euphlebium Merr. V

Dysaxytum turczaninowii C DC V

Epicharis cumingiana (C DC.) Harms V

Afc/w duZ>ui Car. V

Sandoricum vidalii Merr. V

Tborta calamus Merr. & Rolfe V

Xylocarpus granatum Koen. V

Xylocarpus motuccensis (Lam.) Roemer V

MORACEAE Annans uxdcaria (Pers.) Leschen. R

Anocarpus blancoi (Elm.) Merr. V

Anocarpus communis J.R. & G. Forster V

Anocarpus frenssi Teysm. & Binn. ex Hassk. V

Anocarpus heterophylla I .am. V

Anocarpus nidda Tree. ssp. nirida V

Anocarpus rubrovenius Warb. V

Anocarpus ovata Noronha V

Anocarpus trecuUana Elmer V

ftcuj botryocarpa Miq. V

Ficusirisana Elm. R

f/cm mognoliifolia Blume V

Ficus pseudopabna Blanco V

Ficus pubenevis B|ume V

fioas- ubnifolia Lam. V

Fiou variegata Blume V
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Family Tan IUCN
cate-

gory

MYRISTICACEAE Horsfieldia megacarpa Merr. R

Knema glomeraw (Bianco) Merr. V

Myristica philippinensis Lam. V

MYRSINACEAE Ardisia pyramidalis (Cav.) Pers. V

Ardisia squamulosa Presl. V

MYRTACEAE Syzygium niudum Benth. V

Trisumia decoracata Merr. V

Trisumia liaoralis Merr. V

Xaruhosiemon braaeatus Merr. R

Xarahostemon verdugonumus Naves V

NYCTAGINACEAE Pisonia umbellifaa (J. & G. Forsier Seeman V

OLACACEAE Sa-ombosia philippinensis (Baill.) Rolfe V

OLEACEAE Linociera ramiflora (Roxb.) Wall. V/R

PITTOSPORACEAE Piaosporum pauandrum (Blanco.) Merr. V

RHAMNACEAE Zmphus hutchinsonii Merr. V

Ziriphus talanai (Blanco) Merr. V

RHIZOPHORACEAE Bruguiera gymnorrhiza (L.) Lam. V

Bruguiera parviflora (Roxb.) W. & A ex. Griff V

Carallia brachials (Lour.) Merrill V

Ceriops deamdra (Grift.) Ding Hou V

Rhizophora apiculma Biume V

Rhizophora mucronata Lam. V

ROSACEAE Pygcum vulgare (Koehna) Merr. V

RUBIACEAE Adina rmtltifoUa Havil. V

Neonauclea cafycino (Bartl.) Merr. I

RUTACEAE Evodia confusa Merr. V

Lunasm ammo Blanco V

Zaruhoxylum rhetsa (Roxb.) DC V

SAPINDACEAE Guioa koebeuteria (Blanco) Merr. V

Lixchi philippinensis Radlk. V/R

Pomaitt pinnata J. & G. Forster V

SAPOTACEAE Madhuca beds (Blanco) McBride R

Mimusops parvifolia R. Br. I

Palaquium bataacnse Merr. V

Palaquium foxtvonhyi Merr. V

Palaquium bizoniense (F.-Vill.) Vidal V

Palaquium mindanacnse Merr. V

Palaquium nsgrosense Merr. V

Palaquium philipperux (Perr.) CB. Rob. V

Palaquium sorsogonensc Elmer ex Merr. V
Palaquium vidalii Pierre ex Dubard V
Poutaia macrantha (Merr.)Boehni V

Pouteria villamillii (Merr.) Boehni V
SOLANACEAE Solanum verbose ifolium L. V
SONNERATIACEAE Senna-ana alba J. Sm. V

Sonneratia caseolaris (L.) Engl. V
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Family Tub IUCN
cute.

I<»7

STAPHYLEACEAE Turpinia nanbucifolia Elm. V

STERCULIACEAE
Kldnhovia hospita I. V

Purocymbium anctarium Merr. V

Pierospermum diversifblia Bl. V

Surculia ferrugmea R. Br. V

Sicrculia fottida L. V

Slerculia oblongata R. Br. V

Hcriacra javanka (Blume) Kosterm. R

Haina-a Unoralis Dryander R

Heritiera syhatica (Merr.) R

SYMPLOCAEAE Symplocos viltarii Vid. R

TETRAMELACEAE Octomeles sumatrana Miq. V

TILIACEAE Colono serraafolia Car. V

Diplodiscus pantculams Turez. V

ULMACEAE Ailaeamhus luzonicus (Blanco.) F.-V1L V

Ceto tuzonica Warb. V

Celtis philtppinmsis Blanco V

Trana oriemalis (L.) Blume V

VERBENACEAE Avicemtia officinalis L. V

Teciona philippincnsis Bemh. & HootF. E

Vila parviflora Juss. V

XANTHOPHYLLACEAE XanthophyUum excesum (Blume) Miq. V
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Table 61

Protected areas of the Philippines*

Name of protected

area

Area

(ha)

Dominant forest type Notes (species lists available to

the project; species of note)

Wildlife

Sanctuaries

Cleopatra's

Needle

?

Culion Island ?

F.B. Harrison 140000

Lake Danao 480

Liguasan Marsh 30000

Magapit 7577

Mount
Mantalingajan

10000

Turtle Island 35

Palawan ? tropical lowland and

montane rain forest

National Parks

Basilan 3100

Bulusan Volcano 3673

Mount Apo 72814 moist evergreen rain

forest, mossy subalpine

forest

no comprehensive floral survey

undertaken. Agathis

philippinensis exploited.

Mount Canlaon 24558

Mount Isarog 10112

Mount Malindang 53262

Mounts Banahaw-

San Cristobal

11133

St Paul

Subterranean

River

3901 lowland semi-evergreen

forest, karst forest, beach

forest

Yes, Agathis philippinensis,

Intsia bijuga, Pterocarpus

indicus, Toona calantas,

Dracontomelon dao, Diospyros

philippinensis, Wrightia lanitii,

Vitex parviflora

Taal Volcano 4537

Biak-na-Bato 659

Bulabog-Putian 854

Callao Cave 192

Caramoan 347

Fuyot Spring 819

Guadalupe

Mabugnao-Mainit

Hot Spring

57

Libmanan Cave 19
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Name of protected

area

Area

(ha)

Dominant forest type Notes (species lists available to

the project; species of note)

Macarthur

Landing

28

Mado Hot Spring 49

Mahagnao

Volcano

653

Mainit Hot Spring 1381

Mayon Volcano 5459

Minalungao 2018

Pagsanjan Gorge 153

Quezon 983 dipterocarp forest Yes, Dracontomelon dao,

D. edule, Hopea acuminata,

H. foxworthyi, Diospyros

philippinensis, Intsia bijuga,

Toona calantas, Vita parviflora,

Tectona grandis

Rizal (Dapitan) 10

Rizal (Luneta) 1335

Sohoton Natural

Bridge

840

TiradPass 6320

Bataan 23688

Calauit Island 3400 Molave forest, savanna

scrub, evergreen broad-

sclerophyll,

low savanna

Pterocarpus indicus, Intsia

bijuga, Rhizophora mucronata

Mount Dajo 213

Mounts Iglit-Baco 75445 almost totally deforested.

Secondary savanna

woodland, tropical moist

forest, cloud forest

Naujan Lake 21655

Rajah Sikatuna 9132

Casamata Hill 57

Initao 57

Lake Butig 68

Lake Dapao 1500

Lake Imelda 2193

Mount Arayat 3715

Mount Banahaw-

San Cristobal

11133

Mount Data 5512

Olongapo Naval

Base Perimeter

9

Pantuwaraya Lake 20
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Name of protected

area

Area

(ha)

Dominant forest type Notes (species lists available to

the project; species of note)

Rungkunan ?

Salikata ?

Balbalasang-

Balbalan

1338
•

Mount Pulog 11550 montane rain forest,

mossy forest, pine forest

Sacred Mountain 94

Aurora Memorial 5676

Bicol 5201

Central Cebu 11894

Kuapnit-

Balinsasayao

364

Manleluag Spring 92

Mounts

Palaypalay-

Mataas-Na-Gulod

4000
- ~ — ,- -

Northern Luzon

Heroes Hill

1316

Paoay Lake 340

Roosevelt 1335 . „ .

Sudlon 696

Forest Reserves

Mount Makiling 340

Bird Sanctuaries

Minasawa 4

Ursula Island 20 i

Lake Malimanga ?

* Not including marine parks or national monuments
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Thailand

Introduction

Historically, Thailand relied on the export of hardwoods, in particular Teak Tectona grandis, as a
major source of foreign exchange. Foreign trading countries started commercial exploitation of

northern Teak forests in the middle of the nineteenth century. Teak remained the most important
commercial timber until after the Second World War when international trade in dipterocarps from
the lowland rain forests began to develop. In 1889 ownership and control of all forests was
transferred to the Thai government and laws were introduced to counteract excessive exploitation of
Teak forests.

Commercial logging has contributed significantly to deforestation in Thailand and has opened up
areas to shifting cultivation and illegal logging. There has been no constitution of a permanent forest

estate within the country. In the 1950s, national policy set a target of 50%, later revised to 40%, of
the country to remain under forest. By 1986, however, unofficial estimates put the percentage of area
actually forested as low as 15% (Hirsch, 1987). Of the 40% theoretically reserved, 25% is production
and 15% protection forest

Following landslips resulting from devastating floods in 1988, the Thai Government acted to end
commercial logging throughout the country, 'to protect the public interest and prevent natural

disasters'. As a result of two decrees prepared by cabinet and passed by H.M. the King in January
1989, 317 logging concessions were effectively terminated and 68 concessions which overlapped

protected areas were also revoked.

Even before the logging ban, Thailand was a net importer of timber. The true extent of the import

trade was difficult to assess because of timber smuggling across the Myanmar and Laos land borders.

Concern has been expressed about the expansion of the timber import trade to supply Thai sawmills,

which are currently using old timber stocks, and in particular about the increase in illegal trade.

Plantation forestry within Thailand has not yet developed sufficiently to supply the national forest

industry.

Institutional arrangements

The Royal Forest Department (RFD) was established in 1886 and remains the government agency

responsible for forestry within the country. RFD is a department of the Ministry of Agriculture and
Cooperatives. It has eight technical divisions and three divisions responsible for administration.

Field operations are managed through the Territorial Officials Administration which has provincial,

district and sub-district offices.

Since 1960 logging has been undertaken under concession agreements granted by RFD. Each
concession was granted for 30 years with logging permits issued on an annual basis. Harvesting of

the Teak forests was largely under the control of the Forest Industry Organisation, an autonomous
government organisation.

RFD is the authority responsible for nature conservation and carries this out through the National

Park Division (NPD) and Wildlife Conservation Division (WCD).

The Forest Resource

The current extent of forest cover in Thailand is uncertain. Recent estimates based mainly on
remote-sensing surveys give the forest area at 80 000 km2

, which is around 15% of the total land area.

Official figures produced by the Royal Forest Department put the forest area considerably higher at

127 940 km2
in 1985 (Myers, 1989). The forest types of Thailand can be broadly subdivided into the

evergreen forest group and the deciduous forest group. Evergreen forests include the lowland

evergreen forest (tropical rain forests) now reduced to fragments in south peninsular Thailand, dry
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or semi-evergreen forest, hill evergreen forest on land above 1000 m and mangrove forests. The
deciduous forest type is more extensive, comprising around 70% of the country's forest area

(Corvanich and Boonkird, 1978). It includes mixed deciduous forests and dry deciduous dipterocarp

forests.

Table 62

Forest area of Thailand by type (1982)

Area km2 %of
forest area

Tropical evergreen forest 67861 43.33

Mixed deciduous 33929 21.67

Dry dipterocarp 48725 31.11

Mangrove 3077 1.91

Pine forest 2162 1.38

Scrub forest 846 0.54

Timber species

A list of timber species in Thailand is provided by the Ministry of Agriculture and Cooperatives

Decree of 22 January 1988. This includes 202 species together with over 30 genera and gives girth

limits.

Traditionally timber production in Thailand has been dominated by two species - Teak Tectona

grandis and Yang Dipterocarpus alatus. Tectona grandis occurs in the mixed deciduous forests along

with other valuable timber species, such as Xylia kerrii, Afzelia xylocarpa and Pterocarpus spp.

Dipterocarpus alatus is widespread, growing along waterways in dipterocarp forests at 350-850 m.
Other important species of the dry dipterocarp forests are Shorea obtusa, Shorea siamensis,

Dipterocarpus tuberculatus, D. obtusifolius and Sindora spp. Around 60 species of dipterocarps occur
in Thailand.

Commercially valuable tree species of the mangrove forests include species of the genera Rhizophora,
Xylocarpus, Avicennia, Bruguiera, Heritiera and Sonneratia.

Timber trade

Statistics on the export of timber species from Thailand, for the period 1984 to 1988, are given in

Table 63.

Wood production from the concessioned area of Thailand amounted to roughly 2.05 million m3
in

1988. This was only a fraction of the total volume as illegal felling took place throughout the
country. It has been estimated that 2.5 million m3

of timber annually has been cut illegally. With
the introduction of the logging ban, wood imports rose from 1.06 million m3

in 1988 to

3.2 million m3
in 1989 (Anon., 1990).
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Table 63

Timber trade statistics by species for Thailand

(excluding Ta-bak, Ka-bark, Para-rubber, conifer, Eucalyptus)

Quantity exported (m3)

1984 1985 1986 1987 1988

Teak 168 8171 16059 14970 24117

Dipterocarpus alatus Yang 71 382 304 <1 533

Pterocarpus spp.

Pra-du

109 425 5013 748 2124

Xylia spp.

Daeng
11 20

Dalbergia spp.

Ching-chan
8 90

Sindora spp.

Ma-ka
30

Shorea spp.

Teng and Rang
67

Shorea spp.

Dark Red Meranti and

Meranti Bakau

210

others 159 17 197 47819 39800

Source: Forestry Statistics of Thailand 1987-88.

Threatened timber species

General deforestation in Thailand has inevitably led to the decline of timber species. Selective

exploitation has put pressure on valuable species. The depletion of accessible stands of Dipterocarpus

alatus has, for example, been noted (Smitinand et al, 1980), although this species is not considered

to be threatened at a national level (Smitinand in litt., 1990). Some dry species of the Moist Upper
Mixed Deciduous forest are already believed to be extinct (Corvanich and Boonkird, 1978). Following

the logging ban of 1989, illegal logging remains a serious problem, particularly in the north of the

country. Species affected include dipterocarps and Pterocarpus spp. (Phengklai pers. comm., 1989).

At present there is no national plant Red Data Book or list of threatened plant species. The Forest

Herbarium of the Royal Forest Department is, however, collecting information on rare species. The
Conservation Data Center at Mahidol University does not currently hold data on individual plant

species, but this may be considered for timber species in the future (Round in litt., 1990).

In general, rates of plant extinction are not known for the country. According to Smitinand (1989),

Thailand is in need of immediate, intense botanical exploration, since the natural vegetation is rapidly

disappearing. Areas particularly at risk include lowland forests, which have been heavily logged and

opened for extensive economic development, and peat swamp forest threatened by agricultural

development. Floristic inventories in the country are generally satisfactory, but financial and

personnel resources are insufficient to carry these out. It would be expected that knowledge of

commercial timber species would be relatively complete. The forest inventory covers three-quarters

of the country. A forester's manual is being prepared by the Forest Herbarium with three instalments

already published in Thai.
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Despite the lack of detailed knowledge of ecology and distribution of tree species, some preliminary

assessments of timber species rarity and decline have been made. The report by Ng and Low (1982)

on endemic trees of the Malay Peninsula gives some indication of the rarity of trees occurring in

Peninsular Thailand. Information on the conservation status of Thai timbers collected during the

present study has mainly focused on the dipterocarps. The conservation status of individual species

together with the forest type where species occur is given in Table 65.

Several valuable timbers of species of dipterocarp are thought to be possibly extinct in Thailand. One
such species is Neobalanocarpus heimii which is restricted to Hill Dipterocarp forests in Peninsular

Thailand. A case study on this species, which also occurs in Peninsular Malaysia is given on p. 247.

Shorea glauca is also believed to be extinct within the country. It occurred in the same forest type

as N. heimii.

Other timber species which have become very rare in Thailand include the Rosewoods Dalbergia

oliveri and D. cochinchinensis. Sindora siamensis, which yields a good, heavy timber valued for

construction, is also now rare and regenerates poorly (Phengklai, pers. comm., 1989). Teak Tectona

grandis is subject to special protection in Thailand but is not considered to be rare. A case study on

this species is given on p. 253.

Conservation measures

Legislation

Legal protection for forests in Thailand stems generally from the Forest Act of 1941, as amended,

and the National Forest Reserve Act of 1964 (Arbhabhirama et al, 1987). The logging ban imposed

by the Thai Government in 1989 was enacted to restrict deforestation and should clearly be a

significant measure in the conservation of remaining timber resources within the country. Prior to

the general ban, a permit under the Forest Act was required to cut any trees and girth limit

regulations applied to over 200 tree species under the Ministry of Agriculture and Cooperatives

Decree of 22 January 1988. This same decree stipulates that a special permit is required for the

following species, felled for timber and other uses:

. Hydnocarpus anthelminthicus

Zanthoxyhim spp.

Styrax spp.

Aglaia pyramidata

Mansonia gagei (fragrant wood used as a cosmetic)

Tarenna hoaensis

Dyera costulata (Jelutong, commercial lightweight hardwood)

Elateriospermum tapos (edible seeds)

Garcinia hanburyi

Calocedms macrolepis

Scaphium spp. (seeds used medicinally)

Strychnos spp.

Ficus albipila

Section 7 of the Forestry Act relates specifically to Teak and dipterocarps. All dipterocarp species

in Thailand except Vatica diospyroides have been decreed as reserved trees since 1962. Exploitation

of the timber of Neobalanocarpus heimii has been subject to special permission, the right of which
is reserved by the Minister of Agriculture. This measure was introduced to control the exploitation

of the species for Dammar (Smitinand et al, 1980).

Specific legal measures protect Teak Tectona grandis in Thailand. The Teak Trees Protection Act
was introduced in 1897, together with various Royal Proclamations concerning the sale, transportation
and possession of Teak wood. All Teak is theoretically the property of the government Teak on
privately owned land cannot be felled and this policy may act as a disincentive to planting.
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Protected areas

A list of protected areas with forest types is given in Table 66. Within Thailand various categories
of protected area have been designated. National Forest Policy sets conservation forest at about 15%
of forest coverage. This includes headwater source areas, (first class watersheds, national parks,
wildlife sanctuaries, non-hunting areas, reserved parks, arboreta, and botanical gardens
(Arbhabhirama et aL, 1987). Prior to the general logging ban the only land categories that were
completely protected by law from encroachment, logging, collecting and hunting were national parks
and wildlife sanctuaries. The decrees passed in January 1989 amended the 1941 Forestry Act and the
1961 National Parks Act, allowing timber concessions to be declared national parks or wildlife

sanctuaries, thereby cancelling logging contracts in those areas (Elliott, 1989).

In 1986 Thailand had 52 national parks covering 5.18% of the country with 15 new areas pending
approval (Anon., 1987). In terms of vegetation coverage, dry evergreen, mixed deciduous and dry
dipterocarp forests are well represented in Thailand's protected areas system. Significant areas of dry
evergreen forest probably no longer exist outside protected areas, which include the Huai Kha
Khaeng and Thung Yai Wildlife Sanctuaries. A major shortfall in Thailand's protected areas
coverage is the preservation of moist evergreen and semi-evergreen forests, particularly in lowland
areas (Vejaboosakorn, 1985). The forest in national parks is generally in good condition and
protected by armed guards. Some encroachment does occur, however. Some protected areas are
well-known botanically, for example Doi Sutep National Park (Maxwell, 1988).

Forest reserves form part of the commercial or productive forest. They are declared under the
National Forest Reserve Act of 1984. In 1987, 1210 National Forest Reserves covered an area of
227 099 km2.

Three Biosphere Reserves have been created under Thailand's forest reserve legislation. One of
these, Huai Thak, was used to research Teak and is the location of a Teak Improvement Center
(Anon., 1987).

Plantation development

Deforestation in Thailand began early in the present century but has not kept pace with forest loss.

Up until 1988 the Forestry Department planted trees in an area totalling 4961 km2. In addition, state

enterprises and private sector entities planted a total of 1730 km2
in fulfilment of condition for

granting logging concessions.

Current Government policy is aimed at expanding forest cover to 40% of Thailand's land area, under
the National Reforestation Promotion Policy. The National Forestry Policy Committee has

developed a 30-year plan to rehabilitate forests, including the planting of trees in deforested areas,

covering roughly 12% of the country's terrain. The private sector is being encouraged to participate

in replanting. At present the majority of reforestation schemes propose to plant Eucalyptus. There
has been strong public resistance to such schemes on environmental grounds (Anon., 1990).

Botanic pardens and arboreta

Thailand has five botanic gardens selected to be representative of the flora of different regions within

the country. Administration of the botanic gardens is directed by the sub-division of Forest Botany
and Forest Herbarium of the Royal Forest Department. The botanic gardens are briefly described

by Phengklai (1988) and information on them is summarised in Table 64 below. This includes a short

list of family collections maintained at each site which are of importance for timber species.

Arboreta have also been established throughout Thailand. These are smaller than botanical gardens

and are established to collect economically useful indigenous plants.
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Table 64

Botanic gardens of Thailand

Name Location Vegetation Selected family

Central Saraburi Province formerly mixed Dipterocarpaceae

Botanical c 130 km north of deciduous and dry Leguminosae

Garden (Phu Bangkok evergreen forest with Lythraceae

Khae) Dipterocarpus alatus Bignoniaceae

Ebenaceae

Moraceae

Peninsular Trang province a former nature park Dipterocarpaceae

Botanical 1100 km south of established in tropical Leguminosae

Garden (Khao Bangkok rain forest Verbenaceae

Chong) Fageaceae

Eastern Chachoengsao formerly cultivated drought-resistant trees

Botanical with field crops and representatives of

Garden (Khao Dipterocarpaceae

HinSon) Leguminosae

Meliceae

Ebenaceae

Moraceae

Bignoniaceae

Northern Chiang Mai Province natural woodland with Fagaceae

Botanical oak and chestnut Leguminosae

Garden (Mae Moraceae

Sa) Ebenaceae

North Eastern Ubon Ratchathani formerly dry evergreen newly established with

Botanical Province and scrub forest collections still in

Garden (Dong- planning stage

Fa Huon)
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Table 65

Thai dipterocarp species of conservation concern

Species Country

conser-

vation

status

Forest type Threat Protec-

ted

popula-

tion

known

Anisoptera costata nt

V
Hill Dipterocarp

Lowland Dipterocarp

Anisoptera curtisii E/R Hill Dipterocarp, Lowland

Dipterocarp, coastal hills

forest

conversion

Anisoptera scaphula V Lowland Dipterocarp forest

conversion

Y

Cotylelobium

lanceolatum

V forest

degradation

Dipterocarpus baudii V Lowland Dipterocarp forest

conversion

Dipterocarpus

chartaceus

V
E/R

Lowland Dipterocarp forest

conversion

Dipterocarpus

crinitus

Ex/E Hill Dipterocarp

Dipterocarpus dyeri E/R
V

Lowland Dipterocarp

Dipterocarpus

gracilis

V Upper Dipterocarp

Hill Dipterocarp and

coastal hills

Dipterocarpus

grandiflorus

V Lowland Dipterocarp and

coastal hills

forest

conversion

Y

Dipterocarpus

hasseltii

V Lowland Dipterocarp forest

conversion

Y

Dipterocarpus kerrii V Lowland Dipterocarp forest

conversion

Dipterocarpus

oblongifolius

E/R riparian fringe

Dipterocarpus

returns

R Upper Dipterocarp Y

Hopea apiculata E/R Lowland Dipterocarp

Hopea griffithii E/R Lowland Dipterocarp

Hopea helferi E/R Hill and Lowland

Dipterocarp

Hopea latifolia E/R Lowland Dipterocarp

Hopea oblongifolia V/R
E/R

Lowland Dipterocarp

Hopea pedicellata V Hill Dipterocarp and

coastal hills

forest

conversion/

degradation

Hopea rccopei E/R Lowland Dipterocarp

Hopea reticulata En Lowland Dipterocarp
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Species Country

conser-

vation

status

Forest type Threat Protec-

ted

popula-

tion

known

Hopea sangal E/R riparian fringe forest

conversion

Hopea siamensis V Lowland Dipterocarp

Hopea thorelii E/R Hill Dipterocarp

Neobalanocarpus

heimii

Ex/E Hill Dipterocarp

Shorea assamica

ssp. assamica

R/nt Lowland Dipterocarp

Shorea curtisii E Hill Dipterocarp, Lowland

Dipterocarp

forest

degradation

Shorea faguetiana ?Ex

R
Lowland Dipterocarp

Shorea farinosa V Lowland Dipterocarp

riparian fringe

forest

conversion

logging

Shorea foxworthyi E
E/R

forest

conversion/

degradation

logging

Shorea glauca Ex/E Hill Dipterocarp, coastal

hills

forest

conversion

Shorea guiso R Lowland Dipterocarp

Shorea hypochra V Hill Dipterocarp, coastal

hills

forest

conversion

Shorea laevis R
E/R

Hill Dipterocarp

Shorea macroptera

ssp. macroptera

Ex/E

E/R

Hill Dipterocarp

Lowland Dipterocarp

Shorea parvifolia

ssp. parvifolia

E
E/R

Hill Dipterocarp

Lowland Dipterocarp

Shorea singkawang E/R

Shorea sumatrana E/R Hill Dipterocarp

Shorea thorelii nt

E/R

Hill Dipterocarp

Vatica diospyroides E/R Lowland Dipterocarp

Vatica lowii E/R Hill Dipterocarp

Vatica mangachapoi E
E/R

Hill Dipterocarp

Vatica philastreana E/R Hill Dipterocarp

Vatica stapfiana V
E/R

Hill Dipterocarp

Lowland Dipterocarp

Sources: Conservation categories: Professor P. Ashton, Dr. T. Smitinand (given in bold where

different from Ashton categories). Forest type: Smitinand, Santisuk and Phengklai (1980).
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Table 66

Protected areas of Thailand*

Name of protected area Area

(ha)

Dominant forest type Notes (species lists

available to the project;

species of note)

Sanctuaries

Salak Phra 85855 mixed deciduous Shorea obtusa,

Pterocarpus

macrocarpus

Khlong Nak Ha 48000 moist evergreen

PhuKhieo 156000 dry evergreen Shorea obtusa

Khao Soi Dao 74502 moist evergreen

Huai Kha Khaeng 257464 mixed deciduous, dry

dipterocarp

Tectona grandis

Lum Nam Pai 119400 hill evergreen, mixed

deciduous

Tectona grandis,

Pterocarpus

macrocarpus, Shorea

obtusa

Thung Yai Naresuan 320000 dry evergreen, mixed

deciduous

Khao Khieo - Khao
Chomphu

14470 mixed deciduous, dry

dipterocarp

Yes, Pterocarpus

macrocarpus (common)

Khlong Saeng 115531 moist evergreen

Phu Luang 84799 hill evergreen

PhuWua 18650 mixed deciduous Shorea obtusa,

Anisoptera spp.

Khao Banthat 126699 semi-evergreen Dipterocarpus

grandifloms,

Cotylelobium

lanceolatum

Yot Dom 20255 dry dipterocarp

Khao Ang Ru Nai 10810 dry evergreen

Phu Miang - Phu Thong 54500 hill evergreen, dry evergreen

Ton Nga Chang 18200 moist evergreen

Maenam Phachi 48931 semi-evergreen, dry

evergreen

Shorea obtusa

Mae Tun 117300 dry dipterocarp Shorea obtusa, Tectona

grandis

Doi Chiang Dao 52100 hill evergreen, dry evergreen Yes, Tectona grandis,

Diospyros striata

Salawin 87500 mixed deciduous, dry

dipterocarp

Khao Phanom Dongrak 31600 mixed deciduous, dry

dipterocarp

Part list, Pterocarpus

macrocarpus
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